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tage 


The Epiftle 
rage from the Defcriptions even of the Fag * 
and mof Learned Pens, 

Your Lordthip will pardon my Bold: 
-nefs in making this Obfervation only, That 
under the greatelt Weight of Public Bufi- 
nefs, and in a Multiplicity of Affairs of 
the higheft Importance, wherein you bave 
fi eminently and fè fleadily promoted the 
true Intereft of your Country; your 
Lordfhip has neverthels, by the imploys 
ment. of afew vacant Hours, exceeded in 
Univerfal Learning, thofe whofe Lives 
have been wholly fpent in fuch Studies ; and 
have been pleas'd to become fuch an Bii. 
rager and Promoter of all forts of Know- 
ledge, that no part of Learning bas been 
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bitious of the Patronage of your Lordpip s 
Nawe: - 

I 


Dedicatory.. - 

T am very fenfible, bow much the Ine 

perfection of my Performance, and my want 

of a Learned Education, makes me tard in 
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PREFACE 


HE Learned World is now almoft 
ee: generally, convine'd, that. inftead of 

J amufing: themfelves with Kain Hypo 
thefes, which feem. to differ little from Raa 
mances, ahere’s no other way of Improving 
Naruraxt Purrosopny,,. but. by De- 
monftrations. and: Conclufions. founded upon. Exper 
riments jadicioufly and accurately made... 


By this courfe.; -after many Ages. -had 
Rid, with little or..no  Progrefs, in the 

rue Knowledge of the Nature of Ihings, grea- 
ter Advances have been made within the 
compa{s of a {mall numberof :Yeats;:! than 
was eafily to be imagin’d, that the moft Sa- 
gacious Men, with their greateft Induftry, 
could ever have been capable of attaining to. 


a The 


Th PREFACE. 


- The: Honourable and moft Excellent: 
Mr. Bo YLE, by. great Variety of Experi-. 
ments, in almoft every part of Philofophy, gave. 
much Light into the Caufes and Operations. 
of Nature ; and particularly by the Inven-. 
tion of that moft Ufeful Inftrument the Air- 
Pump.. ` 


The Principal Subject_of the following: 
Papers is, an Account of Great and Further 
Lmprovements of this Noble Machin, the Air- 
Pump, and of many New Experiments made: 
thereby.. x 
“By the fame Method, the moft Learned’ 
and- Incomparable Sir Isa ac NEwron has. 
invented and eftablifh’d the. Theory. of ‘Light 
and Colours; and by Demonftrations. founded. 
on‘Experimerits and Obfervations, has’ at. once- 
begun and. finifh’d that great Difcovery, and: 
advane’d that part of Optics, concerning the: 
Nature of Light and Colours, of which’ there: 
was: little: (if any ‘thing ) béforé known) to 
a: Perfet and. Complete. Science?’ 0} °° 2°" 


wi 


‘Th PREFACE 


‘The New Experiments contain’d. in the fol- 
lowing Treatife, concerning the Production 
and Emiffion of certain Kinds of Ligbt from 
different. Bodies, ( hitherto unobferv’d ) may, 
‘tis prefum’d, give no {mall lhaftratton. to 
that Matter; and become, the Oceafion of 
many. not-wnacceptable_Difcoveries,, .concern- 
ing feveral particular Circumftances pót, dne 
cluded in the general Theory. Saris 


The general Laws of Attrafion and Re- 
pulfe, common to all Matter, have by the 
fame Excellent Perfon ‘been ‘difcover’d and 
applied to Wonderful Purpofes, in eftablifh- 
ing the true Syftem of Nature, and explain- 
ing the Great Motions in the World. But 
the Nature and Laws of Elefrical Attractions 
have not yet been much confider’d by Any : 
And in the following Obfervations, tis oped, 
the Reader may meet with many things, 
which may be of great Ufe in difcoverin 
fome of the Wonderful and hitherto Un- 
heeded Effects of this ftrange Property of 
Bodies, in feveral of the Operations of Na- 
ture ; and poflibly inthe Produétion and De- 
termination even of Involuntary Motions in the 

a 2 Parts 
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Parts of Animals ; of which very little has yet: 
been wrote intelligibly. teymar 


If the few Hints and Suggeftions in this 
Difcourfe, fhall excite the Curiofity of Inge - 
‘mous Inqmrers, to-make further Search’ into 
thefe Matters, my Intention in- publifhing 
them, which was entirely for the- Improve» 
ment of Natural Knowledg, will be compleatly 
anfwerd. . ee 
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Phy fico-Mechanical 
Experiments, dc. 


A General Defcription of the AIR-PUMP 


made ufe of in the following EXPERIMENTS. 


HE Air-Pump (delineated Plate I.) con- 

fifts of two Brafs Barrels or Cylinders, as 
reprefented by a aaa, twelve inches in 

height, and two their diameters within. 

The Suckers, or Emboli, are rais’d and deprefs’d by 
turning the Winch b 6 backwardand forward. The 
Winch iš faften’d to a Spindle that paffes thro’ a 
Lanthorn, whofe Pins perform the Office of Cogs; 
for in its motion they lay hold on the Teeth of the 
Racks cc cc, and fo reciprocally as one is deprefs’d 
the other is elevated: By which means the Valves, 
which are made of limber Bladder, and fix’d on 
the upper part of each Embolus, as well as at the 
bottom of the fore-mention’d Cylinders, perform their 
Offices mutually of exhaufting and cunt BOS the 
B ame 


E g- T 
fame Air taken from the Recipient on the Plate of“ 
the Pump. And when the Recipient comes to be- 
pretty well exhaufted of its contaimd Air, the preffure 
of the outward Air on the defcending Sucker is 
nearly fo great, that the Power requir’d ‘to raife the - 
other is very little more than what furmounts the 
friction of the moving Parts; which renders this. 
Pump preferable to. all other ; for,in the. Working of. 
them, the-nearer-they approacli a Vacuum, the grea- 
ter is their Labour: But this: that Dam now defcri... 
bing (under the fame circumftances.) is quite con... 
trary. 

The bottom of the Barrels are plac’d in a Brafs. 
Difh, reprefented by dd, whofe fides are about two. 
inches high, and is.on purpofe.to put Water in, to; 
keep the- Leather Collars Con which the Brafs Cy- 
linders. tand) mou, whereby, the. Aur is prevented: 
from infinuating into the Cylinders in thofe parts, 
The. Cylinders are ferew’d down-on the fame by 
the Nuts ceee, which force the Frontifpiece f f 
down: on them, thro” which the two Pillars ¢g g g g 
pafs. The Pillars have an Iron pavimi to eachiof ` 
em, and paf from ’em in the form of aSwan-neck, 
decipher’d ‘by g g, which Irons are faftewd to the 
hinder part of the. Frame, for their better fecurity. 
from fhaking. From between the two Brafs Barrels . 
arifes a Brais hollow Wire, bh), which hath a- 
communication with each of em, by means of a per-.. 
forated piece of Brafs which lies along horizontally. 
from one to the other. The upper end of this hol-- 
low Wire is faften’d to another piece of perforated 
Brafs, which {crews on underneath the Plate #777, 
which is 10 inches over, and has a Brafs Rimm., 
foder’d. on it, to prevent the fhedding of Water ; for. 

; ; which: 
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iwhichithete is ‘occafion,in feveral Experiments. © Be- 
stween the middle and the fide ‘of this Plate asifes a 
{mall Pipe, &, about aninch and half incheight, thro” 
which into the fore-mention’d hollow Wire ‘paifes all 
-the Air unto the Barrels, as itis taken from the:ex- 
‘laufting Recepyer.’ Upon the-Plate of the Pump: 1s 
always laid -a wet Leather, on’ which ‘theRecipients 
are plac’d: This wet Leather prevents the Air’s.get- 
_ ting into:the Glaffes, whofeedges are truly ground, 
and ‘is»of ufe forthat purpofe. beyond any Cement 
‘wwhatfoever, and not only fecuresiit from the Ait’s 
ingrefs that ~way, but by the ufe of itwe can make 
‘feveral Experiments in the fame time ‘they formerly 
‘could make:one, without any: daubing or difficulty, 
Another Excellency sine‘thisoPampyis, athe Contri- 
‘vance of the Gage, dénoted by ////, which Gageis 
a‘Glafs Tube about 34 inches long, and is fo plac’d 
that it cannot eafily receive damage, and is altoge- 
ther out of the way of any thing that is experimen- 
‘ted on the Pump. Its lower Orifice is plung’d in a 
‘Glafs of Mercury, defcrib’d by wm, on the furface . 
-of which is laid a piece of Cork with a hole in the 
middle for theGlafs Tube to pafs thro’: On this 
Cork is plac’d a Board made. of Box Wood, about 
an inch ‘in breadth, and groov’d in the middle to 
‘receive the fore-mention’d Glafs Tube, which is loofely 
loop’d on to the fame by two Brafs Loops, that it 
may have the liberty of rifing and falling as the 
Mercury afcends or defcends in the Gage. ‘To the 
‘upper part of this Tube is cemented a Brafs Head, 
“which Brafs Head fits into the fore-mention’d perfora- 
ted Brafs Piece that is fcrew’d on under the Plate, 
and has a communication as well with the Recipient 
.on the fame, as with the hollow Brafs Wire hhh A 

S B2 paf- 


paffing between the two Barrels. The Box Boards 
graduated into Inches and Quarters, from the fur- 
face of the Quickfilver to 28 inches high; from 
thence ’tis divided into Tenths.of inches... By this. 
Gage the Degrees of Rarefa@tion in any Experi- 
ment are at all times moft nicely to be obferv’d. 
The Air-cock, 7, which letsin the Air, is likewife 
a Screw on the fame fore-mention’d perforated Braf, 
in which the upper parts of the Gage and hollow 
Wire are inferted: 0000 reprefents a Receiver ftan-. 
ding on the Plate of the Pump, on whofe upper 
part p p, thro’ a Box of Collars of Leather, pafles.a 
Slip-wire, whofe Office is to take up, let fall, or 
fufpend any thing at any determinate height, in the. 
Receiver, without the Air’s infinuation,. 


E Si 
aea 


An Account of Jeveral Experiments on the Mer- 
curial Phofphorus. 


EXPERIMENT I, 


Took a Glafs Receiver, open and ground at both: 
ends, and capable of containing about 30 ounces 
of Water: The upper Orifice of this Receiver was 
clos’d witha Brafs Plate, (by the help of a wet Lea- 
ther laid on the edge of it,) in the naiddle of which 
was ferew’d a Stopcock, that. had a fmall Glafs 
Tube inferted into the lower Orifice of. it ;. the In- 
fertion was petform’d by means of a Cement: And 
the little Tube thus inferted, reach’d nearly from 
thence to the bottom ofa “Glafs, ~which=was~alfo 
included within the ’forefaid Receiver, and which 
had as much Quickfilver in it as would cover the 
bottom of the Tube about a quarter of an inch, 
This Apparatus was then applied to the Pump, and See Figthe 
the Stopcock turn’d, to hinder the Air’s paflage that’ Ul 
way, till the Receiver was fufficiently exhaulted : 
Which done, the Stopcock was turn’d again, to 
give the Air free liberty to-enter in; and then. the 
Air making its. way. thro’ the Tube before men- 
tion’d, rufh’d with a very great violence thro’ the 
body of the Mercury, blowing it up forcibly againft 
the fides of the Veffel that contain’d it. And in 
this confufion and hurry of its Parts é gave, all round, 
the appearance of Fire; it look’d like one great fla- 
ming Maffe,- compos’d and made up of nr 
| e- 


ble little glowing Balls, which being fore’d up and 
dafh’d againft the fides of the Glafs by the impetu- 
ous Torrent of Air, fell down again by their own 
“weight into the reft of the Mercury, And thus the 
bright Phenomenon continued, till the.Receiver was 
half filPd again with Air. 

The Refult of this Experiment therefore, fhews us, 
that Light is prodacible from Mercury, by palfing com- 
mon Air thro the Body of it, after the Receiver is well 
exhaufted : i.e, that Light is producible by the applica~ 
tion of a very fubtile and penetrating Mover, toa Fluid 
“of great denfity, whofe Parts ave mofi minutely divided, 
and of a fimooth and polifh’d Superficies; and placrd where 
it has tittle difturbance, but from that Body which gives 
the Motion to its Parts, For fach a ‘denfe and polite 
Body, is Mercury; fuch a fubtile Mover, is the Air; 
and fuch an apr Repofitory, is an Exhaufted Receiver, 


EXPERIMENT. Íl. 


É Aving provided a Receiver of about 21 inches 
$ § in height, I fcrew’d to the upper Orifice of it 
a Glafs xefembling thofe now commonly us’d for 
‘Cupping, having an open paffage thro’ its Neck, in 
„which was cemented a piece of a fmall Tube, drawn 
tapering to one end by the Flame of a Candle: 
This, together with the Cup, made an entire Fuz- 
wel, the {mall Aperture of which was ftop’d with a 
round little Plug of Wood, to prevent the Mercu- 
ry’s entring the Receiver before its due time. With- 
in this tall Receiver was included a Glafs of the 

| height 


height of about rg inches, which had a round’ 
Crown like a Shade (as they generally call thofe 
Fences which are put over Images to keepem from: 
the Duty- This whole Apparatus thus fet together, See Fig-3 + 
Was plae’d: onthe Pump, and about a pound and’ a?" M 
half of Mercury put into the Funnel; and then 
working the Pump, by that time the Air had been 
drawing out for the fpace of two minutes, there 
was..enough exhaufted for exhibiting the Phenome- 
hon intendéd: Having then loofen’d the Plug there- 
fore; which: ftop’d the Funnel, the Mercury: was dti- 
ven by the preffure of the Air with great violence: 
into'the Receiver, and ftriking forcibly on: the 
Crown of the’ included Glaf&,. was thereby broken 
into very fall Particles, and gave the. furprizing 
appearance of a fhowre of Fire, defcending all round - 
the fides of the Glaffes: The Light it. gave in its- 
defcent, was fuch, that.the form of the Receiver, 
and the Glafs included therein, were both very di-- 
ftinguifhable, and continued fo to be, till all the- 
Mercury had pafs’d thro’ the Funnel.. All that fpace. 
of time (I fay) the Reprefentation lafted; neither - 
could any thing more lively exprefs- fuch a fiery 
Showre; than this defcent of the Mercury in Vacuo. 

What farther occurr’d to Obfervation. in this Phe- 
nomenon, I think proper to take notice of in fome 
Particulars by themfelves. T obferv’d then, 

That the defcent of the Mercury refembled rather 
the fall of Snow, than that of Rain, by reafon of the 

OWnefs of its motion... 

at none of it appear’d luminous, but what 

ad contiguous ta the fides of.the Glaffes in irs dea - 
cent... ù 


That 5 
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_ That the Globules of Mercury defeended fome 


fwifter than others, according .to -their different 
‘magnitudes. ` 


That the Mercurial.Globules did not barely flide 
down along the fides of the Glaffes, but were alfo 
turn’d about circularly; or, in other words, that 
befides their motion of Perpendicular defcent, they had 
alfo a Circular one about their own Axes. 

-That the parts of the Mercury contiguous to the 
Glafs, were by thefe Circumgyrations continually 
tearing and feparating from their Contact with the 
Glafs; and by that.means were wrought up into - 
fuch a form or fhape, as was proper for the pro- 
en Light from fuch.a body in fuch a me. 

ium. 

That the fmaller Globules, which adhered to the 


Glafs, and whofe. weight were-not fufficient to caufe 


their defcent, remain’d opake; for (in this,.as well 
as all. other Mercurial Experiments) no Light is to 
be. obtain’d without Motion. 

That the very fame Motion as this was in Kaca, 
given to the fame Mercurial Globules in Commoz 
Air, will not produce the fame Effe&: Which I 
try’d, by condenfing Air f{trongly on the Surface of 
Mercury, and fo forcing that Mercury thro’ Lea- 
ther. 

The Refult of all which Obfervations put toge- 
ther, is, That 4 peculiar Figure and Motion of Parts, 
as well as a proper Medium for thofe Motions to be pers 
form d in, are requifite to the Production of the Mercus 
risl Phofphorus. 


Having fince repeated this Experiment, and that 
with a greater quantity of Mercury ; I have obferv’d 
fome -particular Appearances in. it, fo remarkable 

and 


7em by in filence. 

-I made ufe of a quantity of Mercury, about a 
‘great again as what I usd before, visi’ near upon 
three pounds: And now the defcending Mercury 
did not only appear like a Showre of Fire, (which 
it did at the firft Trial) -but alfo the Light darted 
thick from the Crown of the included Glafs, like 
Flafbes of Lightning, of a very pale colour, and eafi- 
ly diftinguifhable from the reft of the Light pro- 
duc’d. . "Fhefe Flafhes I have obferv’d to be darted, 
fometimes Horizontally, fometimes ixclining upwards, 
at other times downwards. - And befides this diffe- 
rence with refpe to the manuer of the Reverbération 
of the Flafhes, there was another thing obfervable 
with refpe&: to the Quarter from whence they were 
fo reverberated ; for they would be thrown. not on- 
ly from the'vzcluded Glais, but fometimes alfo from 
the including Receiver) And I have fometimes 
feen them rebound. into Figures ‘fo very odd and 
furprizing, that I have no Idea of any thing that 
can ferve. for a juft‘Comparifon with ’em. But 
this is certain as to thefe-flrange Flafhes, that they 
have fometimes feemingly proceeded direétly from the 
Stream of Quickfilver, Cas it defcended from the 
Funnel): before ever it reachd the included Glafs; and 
that their general Courfe is, to fly to the fiae of the- 
outward Receiver, where the Light breaks, and fpreads 
it-felf into thefe odd forms. This is what they 
moft frequently do. - But if they take their original 
from the fide of the Receiver, (as I have fometimes 
obferv’d) then their Courfe is different. 

Laftly, It deferves notice alfo, that during all the 
time. of the Mercury’s defcent thro’ the Funnel, 
(which was at leafb-two minutes, ) the Crowa of the 

C tite 


‘and furprizing, that I thought I ought not to pafs 


[ io 
eluded- Glaf appead to be fenfibly more enlighten a « 
than all the reft of the parts of it :- And this Light 
was wsiform, and without any alteration, as long as. 
the Quickfilver kept tunning.. 


EXPERIMENT. ILI. 


CN the “foregoing Experiments, we have feen“the - 
Production of the Mercurial Phofphorus, in the - 
hne and much-rarefied’ Medium. of a Vacuum , . 
which ’tis plain, that. fuch a Médium as that,is. 
accommodate to, the..Nature, of-chis Phenomenon, | 
and will ferve for the exhibition.of it : But-we can. 
by no means.infer from thence, that no other Me- 
dium will do; or,.that Light, which may be pro- 
duc’d in the rarefied Medium of a Vacuum, may not 
alfo be produc’d’ in a Medium lefs thin and rare- 
than that.. To-bring this-matter therefore to ade- 
termination,. ( viz. whether fo thin.a Medium asa. 
Vacuum, or the neareft approach to it, be abfolutely 
neceflary to the. production of fuch a Light, as is 
difcoverable in the Barometer. by. putting the Mer- 
cury in motion,) I proceeded’ after the following.. 
manner: - 
The Mercurial Gage (an Inftrument.now univer- ~ 
{ally known ) I concluded. would be the moft- proper. 
ns ite for this - Difcovery.. Having. therefore 
plac’d a.fmall Receiver upon the Plate of the Pump, 
the Air was exhaufted from it, till the Mercury in 
the Gage was elevated to 293 inches; then fuffering _ 
fome Air to enter the Receiver by the Cock, the 
Mercury in the. Gage defcended, and.made tenaa 
l= 
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Vibrations before it reduc’d it felf to a ftaté of reft; 
and the Mercury-having no other motion imprefsd 
‘upon it in all thefe Vibrations, but barely that 
Which the Air caus’d by its entrance, the Mercury 
all this time, tho? it did appear lumindus, yet ap- 
peard {o only in the Defcents, and not in the Afcents: 
But when the Mercury came to be broken and 
divided by a violent agitation and fhaking, then 
the: broken -parts appear’d luminous in fome part 
"of their \Spperficies, the other part. always being 
‘opake ; and that after ‘this manner: The azdermojft 
‘Superficies of the Mercurial Globules in their Afcent 
became concave, and there they were luminous ; but 
the suppermoft Superficies of the fame Globules, in 
‘their Defeent, became. concave, and there likewife /a- 
“minous: But the uppermoft Superficies in the A/cent, > 
which were convex; and the dowermof? Superficies in 
the Defcext, which were alfo convex, in both cafes 
‘gave no Light at all, but continued always opake. 
And thus the Appearance continued upon every ad- 
‘miffion of Air, till near half the quantity that was 
‘exhaufted was return’d again: But after that quan- 
tity of Air was admitted, then no manner of Light 
would: enfue, tho? the Mercury: had the fame mo- 
tion given it as before.’ 7 aths < 
_ From this Experiment therefore we may draw 
‘the following Conclufidn, viz. That tho. the Mercu- 
rial: Phofphorus ix the Torricellian Experiment is not 
produceable in fo. denfe'\ a Medium as commos Air, yet it 

no menus vequires fo thin and fo-much-rarefied a Mex 
dium as that which makes a wear approach to a Vacuity. 
And this Truth receives a further Confirmation by 
` the following 
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See Fige4. 
Plate Ty. 


EXPERIMENT LY. 


from the leaft appearance of foil on its furface: 
The Glafs alfo which contain’d it, was made very. 
clean and dry. I-included this Glafs with its Mer- 
cury in.a Receiver on the Plate of the Pump, and 
exhauftedthe Air, till I found the Mercury in the 
Gage ftanding at 28 inches, and not above, (the 
Mercury in the Barometer at the fame.time being 
at 294 inches.) At this elevation of the Mercury: 
in the Gage, the Pump was fhaken, and- by. that 
means. the Quickfilver in the included GlafS was put 
into motion. The Effect of this Concuffion was the 
appearance of a Light, bright enough to render the Re- 
ceiver and the included Glafs plainly vifible and 
diftinguifhable ; and) not only fo,..but.a Man’s Hands 
and Fingers on the outfide might: eafily be difcern’d 
likewife. This was the Principal Matter of Fa@ 
enquir’d. after by the Experiment;. but. T obferv’d 
farther; ipigi ERW EI 
That tho? the Light might be produc’d by a {mall 
agitation of the Mercury, yet»that Light would be 
encreas’d by a greater and ftronger agitation. l 
That when a pretty brisk motion was-given to 
the Mercury, it would give the. reprefentation of 
Waves of Light, breaking on: the. fides of the Glafs, 
and fcattering {ome Species of the fame appearance 
towards.the upper part of.it. — i 
That upon the repetition of the Experiment, the 
Phofphorus feem’d each time more vivid than the 
other ; till at_laft, by often fhaking the Quickfilver, , 
its. 


{ Provided fome Quickfilver, very fine; and free 
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its Surface became fomething foil’d, and fo the Light: 
lefs than it had been before, 

That (in this, as well as all other- Experiments 
on the Mercurial Phofphorus,) the Light exhibited is. 
of a very palé colour. if 

That the firft appearance: of the: Light, is when 
about half the Air contain’d in the Receiver is ex- 
haufted;. and, That it ftill encreafes with the. en- 
creafing Rarefaction of the Medium. 

From this Account. it appears, that the former 
Conclufion is again confirm’d, viz. That there needs 
mot the neareft approach to a Vacuum, to produce the Mers- 
carial Phofphorus, 
_ And. thefe two laft Experiments. put together, 
aie up the-fulleft Proof of it that can be-de- 
ifs ie, ; s 

For in one of ’em the Air-was let i»: upon the Mer- 
cury plac’d in» the exhaufted Receiver, and a Light 
was produc’d that way: In the other, the Air was 
not totally remov'd from the Mercury, and: a Light was. 
produc’d that ‘way alfo.. Now: there can be no.. 
third way; and therefore ’tis univerfally true, that 
the moft: rarefied Medium is not neceffary to the prodattion.. 
of this Phenomends i < : 
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l He Experiments hithetto-rèfated; have diftos 
-E > verd What- Mercurial Lights may be pro- 
-due’d, either in Vacao, or in Mediums making fome 
‘approach thereto... But the following one will thew 
what Light is producéable inta Medium-very diffes 
tent from eittnels of the former. EREN TS 
In order to this, I took'a Gla/s Globe, (whofe Con- 
‘tent.was about 30 ounces of Water ;) and having put 
into it near half a pound of Pure Quickfilver, I 
‘closdthe Mouth of itowith a Brafs Capp which had 
-a Cock! inferted in the middle of ix, byowhich means 
_ the Mercury had a free communication with the 
external Air = This done, the Globe was’ fhook, and 
the Particles of Light prefently ie anogreat 
plenty; they were of the bignefs of {mall Pins heads, 
very bright and vivid, {parkling like little diminu- 
tive Stats in the Laes, and exhibiting all together 
fach awhitith appearance as thofe Stars do.. Their 
number would ‘encreafe, according tothe rapidity of — 
the motion given the Globe ; fo thattby proportioning 
‘the agitation, one might produce a greater or lefs 
number of thefe fmafl Luminaries. | | 
Having’ carried the Experiment thus far; I took 
' the fame Glafs Globe, with the fame Mercury in- 
cluded in it, and applied it to the Pump, (by the 
_ help of a hollow Brafs Pipe, which {crew’d both to 
e Fat the Cock and Pump;) and then the Air being ex- 
è “haufted, ‘and the Cock turn’d to prevent its ingrefs, 
the Globe was taken off, and moderately fhaken, 
And now the Phenomenon was quite alter’d ; for the 
Mercury appeas’d luminous all round: It did not 
now 
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now difcover (as before) a Congéries/ of Tittle; bright, 
twinkling Sparks, but'a continwed Ojecle of Light, 
which lafted all the time of the agitation. And if 
that motion were check’d with another of greater 
violence, it would ‘then ‘appear fufinous almoft. all 
over the Globe, | This: being! try’ -the Air was ad- 
mitted againcintosthe Cavity of- the Globe, and 
then the Modë of Light return’d to its former 4 
pearance: Thé continued Circle of Light was doit, . 
(neither could it be recover’d-aghin by any fha-- 
king whatfoever,) and the little Stars return’d fpark- 
ling as-before.. 


> From what has here. been: related, we may in- 
err, 

Firff, That Light ts produceable by the agitation of 
Mercury in the open Air, — 

Secondly, That this Light produceable in the open Air, . 
is very different from that producd in Vacuo, or amuch-- 
rarefied: Mediam; i= tassis em tenon 

Thirdly, That the difference between thefe Lights, con- 

ifts particularly in this; that the luminous Particles are 
Dittind avd fepatate:i» the one, and united or blenggen: 
into one continued body of Light in the other. . 

Fourthly, That the Prefence and Action of the Air is 
the caufe of the feparation of the parts of the Mercury into » 
fo many diftinit luminous Globules, which in Vacuo fornld~ 
all one continued Circle. . 


And from hence it appears, that the Accounts gi- - 
ven in this Experiment are not at all contradidtoe - 
ry to any of the former, about the Mercurial Phof- 
phorus 5 for there I {peak of one kind of Light, and ' 
here of another... That Light which.is produc’d in : 

Vacno, . 
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'Vàcúo;) ot ai \very-much-rarefied Medium, is not-the 
fame! with! this produced in. the open Air: And 
‘therefore when I fay, that the Mercurial Phofphorus 
is not produceable, but in a Medium fo or fo qua- 
lified, it ought; to: be obferv’d, that I {peak there 
concerning a Light. of. the fame kind and quality 
with that difcover’d upon the agitation of the Mer- 
cury in the -Barometer ; for that, is vaftly different 
from. this which appears upon the fhaking of the 
Mercury in the open Air. ad 2; bligoo at 
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SECT. IL 


An Account of feveral Experiments made con- 
cerning the Attrition of Bodies, in various Me- 
diwms. 


The Defcription of the Machine for giving a fwift Mo- 
tion to Bodies in Vacuo, without admitting the Exter- 
nal Air, reprefented by Plate IF. 


A Defcription of the Air-Pump ( Fig. I. Y being before gi- 


ven, I fhall forbear taking any further notice of it, faving: 


what immediately relates to the following Experiments. 


AAAA WSa Ladder, fuch as is generally usd 


in Houfes. 


B B Is a Bar of Iron, which paffes through the’ 


middle of the upper Step, and is faften’d to the Back- 
board of the Ladder by two Nuts and Screws thro’ 
both the Board and Iron. < 
~~ €C the Jaws of the Iron Frame which holds the 
great Wheel DD, of 23 inches diameter within its 
` Groove, 

E E. the Brafs Plate of the Air-Pump, on which 
the Recipient f f is plac’d. i 

gg The Spindle, to which Bodies of diferent 
magnitudes may be faften’d, by a hole paffing oi 

D the 
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the middle of them, fufficient to receive the Spin- 
dle; and by means of the two Nuts h h,a larger or 
a {maller Body may be {crew’d faft-on. ; 

ii Is a Brafs Plate turn’d true to the ground Edge 
of the Recipient on which it is plac’d, having a Brafs 
Box in the middle of it, which is full of Collars of 
Leather well oyl’d, thro’ which the Spindle paffes ; 
the hole of the Brafs being likewife juft fit to re. 
ceive it. eae | 

kk kk Two Pillars, with Nuts to {crew down a 
piece of Board, which has an Iron faften’d to it’ to 
receive the upper point of the Spindle; the lower 
one falling into a Brafs Socket, ferew’d to the middle 
of the Plate of the Air-Pump. 

LELE The Supporters, reaching from the upper 
Board of the Ladder to the Pillars, to:prevent the Re- 
cipient’s being drawn’ from its Place by the motion 
and tugg of the Wheel-band. 

mm Thefmall Wheel, which the Band from the 
great‘one furrounds, and is oneirich:and half didmeter.. 

N N The Winch which:gives motion tothe whole ; 
the {mall Wheel mm making about fifteen Revolu- 
tions to oneof the large Wheel DD; fo that a. Body 
faften’d to the Spindle g g, ofthe {mall Wheel m m, 
will be turn’d ‘fifteen:times round toonce of the'great 
Wheel : And according as that fhalhexceed in diameter: 
the fmall Wheel, fo will the Velocity of the: Motion of 
the extreme Parts.be proportionably enereas’de: » | 

sbo 00 ‘A'ftrong Board reaching from the lower Jaw 
of the Machine to theGround, for the fupport, orgi- 
ving a {teddy motion to the great Wheel. 

“pp Are.twoScrews, which falten the Ladder to 
the Floor. EDENE 
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Experiment I. 


Concerning the Attrition of Amber on Woollen 
in Vacuo. 


Took fome Amber Beads, of the bignefS of {mall 
Nutmegs; and having pafs’d a Thread through 
em, apply’d em by that means to a circular piece 
of Wood, which was turz’d with a Groove on the 
edge of it, on purpofe to keep the Beads from being 
difplac’d by ithe fmart Friction they were to endure. 
Likewife, for their better fecurity and faftnefs, there 
were fo many Pizs, or pieces of fmall Wire, driven 
thro’ the Wood ; and between.every Bead there was 
a String ty’d over from Pi to Piz; the Beads, at 
the fame time, ftanding out by the dpdce of their 
Semidiameters beyond the body of the Wood into 
which they were fix’d. l 
In this manner was the whole put upon the Spisz- . 
dle, and made faft there iby the two Nats, (as was 
exprefs’'d beforédnm theDe/cription of the Machine :} 
Then the Braf; Plate, on which the Woollen was 
Wrapt, being fcrew’d to its place, ( by means of 
the Socket, which: receives. the lower Point of the 
Spindle.) would {pring back, and grafp the Amber 
With.a moderatesforce. Thefe things thus prepar’d, 5 Fig. 
the Receiver was plac’d over them all together, with” °° 
its upper Plate and Box for the Spindle to pafs thro’: 
‘The Pumpithen being fet to work, the Mercury in 
the Gage was ina very little time elevated to about 
293 inches; which fhew’d the Receiver to be well 
D2 ex- 
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exhaufted. And now the great Wheel of the Ma- 
chine being turn’d,. the -Amber had-a—very_fmart 
Attrition on the Woollen: At firft, nothing remar- 
kable appear’d ; but, in the fpace of a’ Second or two 
of time, there was a Light which became fenfible enough : 
For. where-ever the . Attrition of the Amber was 
made; while the Motion went on, there, and at all 
times, did the Light continue without intermiffion, 
and might be difcern’d at three or four foot di- 
flance., Indeed it would not continue; ifthe AM- 
ber did any way defert the Woollen, notwithftand- 
ing the exceeding Velocity of the motion: But where 
the Attrition was uninterrupted; the appearance of ` 
the Light: was fo too, and-propagated «it felfitosthat 
diftance I have mention’d. And (iow fwift the Mò- 
tion. was, which was given in order ito the produ- 
ction of this Phenomenon, may be eftimated from the 
Diameters of the feveral Revolving ‘Parts ; for the 
Diameter of the great Wheel was. 23 linches; that 
of the {mall one mov’d iby it, was irdos« that of the 
Wood and Amber on the fame Spindle -withthe 
{mall Wheel, was 43. Now, fuppofing the. great 
Wheel to make: two Revolutions imaSecond, I think 
it follows, thatthe Velodity-of the Extreme ‘Parts 
of the Amber :muft beat thesrate of a Miléin:three 
minutes. : And this violent Motion (as it may:well 
“bevexpected’)) was attended with Heat. alfo,) and” 
fuch asidifcover’d it felf by plain: and fenfible marks ; 
-for tle Amber ¢ béfides what the Touch difcover’d) 
appear’d manifeftly: to. be’ burnt. and crack’d ;: and 
the Woollen was not only difcolour’d, but perfe&ly 
fcorch’d; by, the intenfe Heat. nad 
Twill conclude the Account of this: Expetiment 
with this one Remark, relating to. the Light pro- 
dued by this Attrition: viz.: That tho’ the fame 
Mo-. 
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Motion-and Frittion was given the Amber in the 
Open Air as in the Vacno,. yet in the former cafe 


the Light was very fmall and faint, in comparifon of 
what it was in the latter.. 


By this Experiment therefore'we learn, 

1. That Light is produceable in Nacuo, by the Friction 
of a folid Body (as Amber) againft a Body of a foft and 
yielding nature, ( fuch as Woollen.) 

“o That this isnot a:meer lambent Fire, bat fuch as i 
accompanied with a great Heat. 

3. That this Light depends [o immediately on the Áta 
trition, as to difappear where that ceafes. 
| 44. That it requires a very thin and rare Medium, in or- 
der to its Appearance: And the thinner the Medium, the 
greater the Appearance. 


ExeERIMENT II: 
Concerning the Attrition of Flint and Steel. 
J322 m Vacuð:lco 


Y YAving provided a: Sreel Ring about 4 inches 
diameter, and 4 of an inch thick, I fix’d it 
etween two pieces of Wood: (of :a: lefs diameter) 
on the Spindle with the Nats, «as in the “foregoing : 
Experiment ; the Edge of the Ring ftanding out be- 
yond the Extremity of the Wood which held it, a< 
bout halfan inch. The Braft Plate (which I made - 
ufe of for fattening the Woollen forthe Attrition, of 
the Amber). ferv’d here-alfo:to fix a Piece of Flint, 
an Edge or Corner of which was penchanene zë 
teel: 
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“Steel : And this’ Brafs Plate, by vettue of its Spring, 
would hold the Flint ‘pretty basigi to the Steel, 
notwithftanding fome parts of it might be worn or 
chipp’d off by the rapidityof:the motion: And in 
this manner ’twas cover’d with,a Receiver, a Brafs 
Plate and Box (asthe former was)eoox er) oiT 
Before an) Air at allbwas exhaufted, the great Wheel 
was turn’d, which gave a motion to the {mall one, 
and confequently to.the Steel; and by its collifion 
‘with the Flint; there were Sparks of Fire produc’d 
in great plenty: But after fome Air had been with- 
drawn, and the motion given, as before; the Sparks 
which then appear’d, were neither fo wamerous as 
before, nor fo bright and lively, And as more.and 
more Air was ftill drawn-out :of the Receiver, fo 
this Change in the Sparks produc’d, became more 
and more manifeft, At every ffop made, to repeat- 
the Experiment in an higher degree of Rarefaction, 1 
found the Sparks fill to diminifh, both if their 
Luftre and their Quantity ; till at laft, when the Re- 
ceiver came tobe well exhaufted of Air, there was 
not une Spark to be feen, tho a much-greater motion 
was given than before, and confequently a more 
ftrong and valid collifion of the Flint and Steel. All 
the Appearance in this cafe was, only a faint, contie 
nueds little Streakof Light, vifible on the edge of the 
lint: that was rubb’d by the Steel. 
_ This-being try’d, there was then fome Air let in- 
ro the Receiver, upon which (the motion being gi, 
ven as before) fome: Sparks were difcover’d, but xof 
a dull gloomy hue: Upon the letting ina little more 
Air, by I know not what accident, the wholequan- 
tity of Air fore’d:it felf in, and then the W be- 
ing fet to work again, the Sparks apptar’d as numeraus 


and as vivid as at firft. 
The 
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_. The Conclufion therefore: from this Experiment is,. 
That the Air’s Prefence is abfolutely neceffary to that vi- 
Gores expanfive Motion of the Parts of Bodies, whefein 
the Nature of Culinary Fire conpfts, 


Qu. Whether the Light vifible on the edge of the. 
Flint, when the Receiver was'well exhaufted, was 
not of the fame ( lambent) kind with other Lights 
ptoduc’d by the Fri@tion of certain Bodies, of which 
Mention.is madetin fomejofiour Experiments? 


s 
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ExreErIiMENT IIL 


Concerning the Attrition of Glafs, and variaus.... 
other Bodies, in Vacuo. 


1. Conterning the Attrition of Glafs and Wooten.. 


Fook a Gla/s Globe of about 4 inches diameter, 

having a Paflage thro’ the middle of it-to -re- 
Ceive the Spindle, which was faften’d ito it with 
Corks and Screws. The -Woollen.againge which the 
Pri@ion was to be made, was the coarfeft fort of 
that which is commonly us’d for Gartering, which: 
I chofe purpofely on the account of its harfhnefs, s 
as being likely to improve the Phenomenon to am 
higher degree than the Cloth-Lift I had usd before. 
‘This was wrapt about the Arms of the Bra/s Spring, 
and being fcrew’d down to its place, gently z 

rac’ 
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brac’d the Globe: Then a large Receiverowas put 
over all, and the Pamp being fet to work, in a lit- 
tle'time the Air'was exhaufted out of the Receiver. 
The great Wheel being then turn’d, gave fifteen 
Revolutions to the included Globe, at each of its 
own: Which fwift Motion giving a {mart Attrition 
on the Woollen, quickly produc’d a beautiful Pheno- 
menon, ‘viz. a fine purple Light, and vivid to that 
degree, that:all the’included) Apparatus was eafily 
and diftinGly difcernable- by the help of it’ "And 
thus it continued while the FriCtion lafted. 

Upon the Jetting in a little Air, the Light and the 
Calour were both chang?d.;.. the Light impair’d in 
its Brightnefs, and the Colour in its Tiéfure. And 
as the Air, at feveral times, was fuffer’d to return 
into the Receiver again, fo did the Light ftill be- 
come more pale and faint; tho’ even when the Re- 
ceiver was quite fill’d with Air, fome feeble Light 
would ftill difcover it felf, upon the fame Attrition 
given as at firft, 

I found, that this Purple Light was vifible no where, 
but ovly ov the Arms of the Brafs Spring, where the 
Gla{s in its motion rubb’d upon the Woollen; and, 
that the Dimenfions of it were about half an inch 


in breadth, and one inch in height: And farther, 


That it did all the while remain fteddy in its pofi- 
tion, without any the leaft Undulation, tho’ the mo- 


tion of the Glafs was fo confiderably fwitt. 


Some 
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Some Varieties occurring in the Experiment lafi men- 
; tion d, at various Trials, 


< When this Experiment camé to be repeated two 
‘or three times, with the fame Glafs; no Purple Light 
mould appenr,sbat a Pale sone only facceeded in: its 
room ; neither could I ret6ver the Purple withehat 
fame Glafs, by any*methods whatfoever that I could 


ufe. 

When I took a frefh Glafs ; after I had made ufe 
of it (this way) two or three times, the Purple was 
loft again, and could not be retriev’d... Andif a ‘new 
one were us’d, the Effect would ftill be the fame. 

Sometimes, if the*Glafs were taken out after a 
violent attrition, # would be fo hot, as fenfibly to offend 
the’ Hand. that held it: And the Woollen would ap- 
pear not only di/colowr’d, but perfeQly burat through. 

Sometimes the Light would not be confin’d to 
thofe ftri€t Bounds already mention’d, but would be 

read quite round the Globe, and make an entire. conti- 
nued Circle, “all the time of the motion; notwith- 
ftanding ‘that it touch’d:the Woollen in no» more 
parts, than it did in the former Experiment. 

Sometimes a perfett diftin& Halo would appear, ° 
fpreading ‘it felf quite round the fixed Light. -This 
I attribute to fome Particles of Water, infinuating 
themfelves, by the Spindle, thro’ the Box onthe 
upper Brafs Plate (where Water is always kept, to 
prevent the entrance of Air in that place:) For this 
` Water defcending along the Spindle, till it reach’d 
fome part which was of a greater extent, would 
there (as I conceive) by the violence of the mo- 
tion given, be thrown all about the Receiver in 

E {mall 
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{mall drops; fome of which being very likely to 
fall on the Woollen, would there be heated to a con- 
fiderable degree by the attrition of the GlafS ; and 
being confequently evaporated, would appear there 
in the form of a Halo, furrounding the Light. And 
what confirms this Solution, is, That having fince 
form’d a Contrivance to prevent the feattering of 
the Water, no fuch appearance of any Halo has 
been obferv’d. But to proceed, i 

In this Experiment I have fhewn the Effe&ts of 
the Attrition of Gla/s on Ordinary Woollen ; I would 
now add an Experiment concerning thé Attrition. 
of Glaf; on Woollen fome way prepar’d ox qualified’be- 
forehand. =. ; 


I took fome of the *foremention’d Lift of Cloath, 
which» had been drench’d in Spirit of Wine; and 
faften’d it to one Arm of the Brafs Spring: And 
- forme of the fame Lif, which had been fteep’d in 
Water impregnated with Salt-petre, I ty’d to the 
other Arm of the faid Spring : But both pieces were 
well dry’d before I made ufe of ’em. 

Then, upon the Attrition, I obferv’d the Light 
to break from the agitated Glafs in a very odd 
. form, refembling that of Lightning. This is mani- 
feltly different from the laft Phenomenon: Forsthere 
indeed we had a delicate Purple-colour’d Light; but 
here, a ‘brisk fulgurating Light, f{cattering it ‘felf a- 
bout in Flafhes, and’ darting with a force from the 
furface of the revolving Gla/s, 


5 


2. Con- 
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2. Concerning the Attrition of Glafs on Oyfter-fhells. 


Inftead of the *formention’d Woollen, I made ufe 
of two flat Oy/erfhells, well dry’d: Each Arm- of 
the Brafs had one fix’d to it. Upon the ufual 
motion given, a Light appear’d, refembling a fierce- 
flaming Spark, juft upon that very fpot where the 
Glafs and. the. Shells touch’d one another. This 
Light did not dilate or extend it felf, but kept 
within the Bounds where it firft appear’d; and it 
was but a fmall compafs that it appear’d in. 


3. Concerning the Attrition of Oyfter-fhells on 
Ae Woollen. 


The Succefs of this Trial was, that it produc’d a 
Light, but an obfcure and dim one, and, at beft, 
like a faint Halo. l 


4. Concerning the Attrition of Woollen on Woollen, 


I took fome of the Lif formerly mention’d, and 
bound it about the edge of a Wooden Wheel, which 
T had caus’d to be twr#’d for that purpofe. This 
Wheel (with its Round of Woollen) I faften’d on 
the Spindle; and fome of the coarfe Gartering was 
alfo put about the Braf Spring. The Refult was, 
that upon the motion given (as ufual,) a Jmall glim 
ner ing Light appear’d, but {fuch as gave no pro- 
fpe of being any way improved by the continu- 
ance of the motion: The Woollens were not in = 
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leaft difcolourd, tho the Fri&tion was fometimes 
more than moderate ; neither was there any fign at 
all of fuch an Effect, as hath been fhewn to be pro- 
duc’d by the Attrition- of Woollen on other bodies: 
The Light (which had been produce’d ) totally difap- 
pear’a upon the re-admiffion of lefs than a quarter 
part, of the Receiver’s natural content of Air, tho? 
the Attrition made then was as great as it had been 
at any time before. 

-° Tis farther tobe’ obferv’d, that I could never 
find, that the different Colours of Woollen contributed 
any thing to the diferent Colours of Light, exhibited 
in any of thefe Experiments. 


The feveral Particulars of Fat which we learn 
from thefe Experiments, are reducible to the follow- 
ing Heads : 

That a Purple Light was produc’d by the Attrition of 
Glafs on Woollen (in Vacuo.) ie 

That the Purple Light decayd, both asto its’ Tincture 
and Vigour, upon the admifion of the Air; and did 
more and more do fo, as more Air was let in. 

That this Purple Light is loft, after two or three fuc- 
cofive Trials with the fame Glafs. E 

That the bounds to which the Purple Light confines it 
elf, are of different and various extents, reaching fome- 
times allround the ‘Globe, and at other times be- 
ng. only: about: the place of the atttition§; der ill 
steddy, and without Undulationyy® i si PoV) osi 
That a° brisk Falgurating’ Light was produced bythe 
attrition of Glas, on Woollen impregnated with Jaline-and 
fpirituous parts. 
Ahat a Red Fiery Light was producd upon-the attri- 
tion of Glafs om Oyfter-[bells, which Light ‘was? comfind 

tov? amal within 
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within a närrow compafs, and did not pread it felf fare 
ther about, = © See, 

That a faint dim Light was produc’d, upon the at= 
tritton of Woollen on Oyfter-bells, 

That a fall glimmerin ‘Eight was proda? d, upon the 
attrition of Woollen on Woollen; which was-not encreas d 
by the continuance of the Motion,» and which difappeàr d 
upon a {mall admiffion of Air. | 

That in the attrition of Glafs on Woollen, not only æ 
Light, but alfo.a great Heat was prodi» difcoverable 
by the Glafs, and its Effects ow the Woollen too.. ~ 


And from thefe Obfervations we may make the 
following Remarks, 

Firft, That different forts.of Bodies afford us remar- 
kably-different Lights, different in Color, and different 
in Force and Vigour. This appeats from the patticu- 
lar matters of fact now fet down: si 

Secondly, ‘Thar the Effects of an: Attrition may be 
Various, according to the different préephrdtion and ma- 
-nagement “of the Bodies which are to endure it. * Thus 
the Woollen, tin@ur’d with Salts’and’ Spirits, gave 
fuch a FriGion, as produc’d ‘quite a new ‘fore of 
Light. ` aia JJ 0I ggl 
S 'Thirdiy; Thar Bodies which have yielded pirt calar 
Light, ‘may be brought by -Friction to yield’ no more of 
that Light, ERRER <9 

This is plain, from the: Hrange and furprizing lofs 
g the’ Purple Colour, after two or three Trials made 


ith the fanie Glaf for that Parplée could not’ be- 


recover’d by any Art or Means whatfoever. 7. 

A) Palë Light indeed’ was produceable from thie 
fame Glafs afterwards, but the Purple was ‘irre- 
‘treivably loft: Therefore the Purple-colour’d “lumt- 
‘nous’ Matter mnf either be quite fpent (that is, "eu apo- 
; rated 
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rated and. carried.of ) by the Attrition, or elf the 
Configuration and Texture of the Glafs underwent fuch 
a change by that fame Action, that it was no longer ca- 
pable of admitting the Purple Light, 

If the Caufe were from the Confumption of the Mat- 
ter, then we may reafon thus; That thar certain de- 
terminate quantity of colour d-luminous Matter, which is 
lodg’a in fome Bodies, may, by a Courfe of repeated Attri- 
tions, be quite exbaufted and carried away. 

Further ; .becaufe a Pale Light is produceable af- 
ter the other is gone, we may likewife upon the 
fame Suppofition argue thus: That. fome forts of 
colour d-luminous Matter are more eafily feparable from 
Bodies than others; or, That they require different de- 
grees. of Force and Frittion, in order to their evapora- 
tion and difcharge. 

And this is highly reafonable, fince the Parts of 
differently-colour’d. Lights are undoubtedly of A 
rent magnitudes and bulks; and confequently, That 
Force which may be fufficient to put fome of ’em 
into vibratory expanfive motions, may not be fufficient 
to produce the like Effe&ts upon others, 

a the other hand, if the JofS of the Purple was 
owing to the alter’d Tone or Texture of the Gla/s, then. 
the Conclufion will be, Thar Bodies may be fo chang’d 
by proper degrees of Frittion, as to retain fome fort of 

colour'd-luminous Matter, which they did once emit (as 
here the Purple ;) azd to emit another fort, which they 
did at firft retain; (as in our Cafe the Pale Light.) 

Now, in favour of the laster of thefe two. (and, 
as I take it, the only two poffible) Caufes, it may 
be alledg’d, That the next Experiment will prove 
to us a Diminution of Light, or a Decay of its Force 
and Colour, confequent upon an Attrition, ` But then, 
as. we [hall fee, thofe Bodies are both bard and ig- 

flexible, 
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flexible, fuch as, by tubbing, would wear and alter 
one another’s Texture: And befides, the Phenom& 
non there, is only a diminution vy decay of the Strength 
and Luftre of a Colour > a meer. gradual alteration of 
the fame Colour, not the produttion of a zew and 
different one. On the contrary, in this Phenomenon 
now before us, one Colour is los, and a very diffe- 
rent One appears in its room: And the Attrition 
here usd, was that of a Joft and yielding Body a-~ 
gaintt a hard and inflexible one; fo that the wear- 
ing of the Parts, and the deftruction of their Spring 
or Tone confequent thereupon, is not here fo eafily 
conceivable. However, upon the whole, I fhall leave 
it asa l 
Query, Whether the /ofs of the Purple Colour be. 
owing to the Con/umption or the Retention of the. 
matter ? 


EXPERI- 
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i EXPERIMENT IV. 
Concerning the Attrition of Glafs on Glaf. 


ba A Fitydn Vacuo, 


y Took a Glafs-Globe about three inches in diame- 
ter, which I fix’d to the Spindle; and to the 
two. Arms. of the Bra/s Spring were ty’d two flips of 
thin Board, which had pieces of a ,Gla/s Tube faften’d 
to em, by ‘the means of fome fmall Neal’d Wires 
which -were: put thro’ their cavities. ‘Thefe Wires 
likewife pafs’d thro’ fomesholes in the Board, made - 
for that purpofe; and fo kept the pieces of Tube 


See Fg-6 firm and tight in their places. All this was cover’d 


Plate 


“with a large Receiver (as ufual); and the Pump be- 
ing wrought, the Air was exhaufted. 7 
The great Wheel then being turn’d, a fwift mo- 
tion was given to the included Globe; and by the 
fri&tion of this on the ’foremention’d Tubes, a ss 
derable Light was prouzed, ~The whole“inchided 4p- 
paratus was perfectly difcernible by it ; and the Illu- 
mination had been ‘much greater,. had not the Day- 
light prevented. (For it was then but a little paft 
Five P. M. in the Month of February, the Horizon 
being clear; and the Room open wherein the Expe- 
riment was made.) The Colour of the Light’ pro- 
duc’d, refembled that of melted Glafs: And, which 
is very remarkable, this glowing Colour did not 
appear only juft upon the Parts where the Friction 
was made, but alfo at the Extremities of the Tubes, 
where the Globe did not touch ’em. 
ms l Secondly, ` 
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AT NS SShyywbowd ab tdi, siden hinn n t Ar f 
20 etondly, In, defseranefied and Comma Aires 
wa si bai omic ods to eraro no .zathod bret! 
Sit agwi zounioase td Shh ds adt ibnosse 
a, Air being fuffer’d to enter-the Receiver 
E ss by: degrees; and.atfeveral, times; tthe Motion 
Was givenijat eacktof thol Ingréifes af stheA ins) And 
thePhenomenoni-here afer wdnwes,thatiom fenfbler 
deraytofid ibh gr ealag «spas ito bed i(coverrd,y as antó. 
thofe;| times; Exceptvonly..chatyar lattjoywhen. the: 
Tubes: bymuch rubbing wereworn; and tenfequenc:- 
Pathe apriag eden ante ira pity then indeed''the 
Light would -he.«diminith’dywia,preportion.-to thes 
abatement of their force on the moving body. «And» 
thisd-have often.obferv’d, .when themotion lias been 
made \for,.fome, time in.Vacue, or ine Common Aire 
So,thag $ quefaen not, bus ifthe Experiment whad 
heen, begun: where sitrendedyntie this Trinh) the. Jefler 
Light,.woulds chen. have -been..exhibited-sin' Parno: 
(That, isy,shadsthe Experiment been made, even in: 
Vasuoys with Tubes.thus tubb’d-and-worn, \and-confex\ 
quently their Spring .weaken’d; .a: lefS Light: would, 
have.been,-produc’d,thansif the Experiment had:been, 
made in Pleng, with Tubes not thus.weaken’diand ime. 
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paid: by thenattriton) srito ows vias aves 3 
NB. T have fince srigd:ithissfameo Experiment: 

in, Lrondg and that-about\ Noon, ina clear day. \Atid 

- Tonda thatthe Light was:even then-as fenfible, a> 

that of a piece of Red-hot Glafs, of the fame: biges * : 

nels, Would, haye-been inthe open’Air. ‘Yet this ap- © +, 

pearance, as.dilcerpible!as.’tis, continuae wot’ any bona’ 
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Ex 
this Experiment we learn, 

Firft, That a confiderable Light is produceable by the 
‘Attrition of Glafs on Glafs, (chat is, of fome forts. of 
hard Bodies, on others of the fame kind) i» Vacuo. 

Secondly, That this Light continues unalter’d upon the 


n of Air. 

Coroll. We may fee the difference therefore between this 
Light ie ae and thoje mention'd in other Experis 
ments: For this endur’d without change the fhock 
of the mn | Air; whereas moft or all of thofe 
formerly recited, underwent feveral gradual altera- 
tions, according to the degrees.of the Air’s admiffion. 

Thirdly,. That when the Tubes were worn by the Friis 
on, there was an abatement of the Light: and the more 
wearing, the more abatement. | 

Coroll. We may fee from hence, how muchthe due Spring 
and Tone of the Parts contributes tothe emiffion of Light, 
ix thofe Bodies which wil emit it, ‘So that we may 
reafonably believein general, that very great alterati= 
ons may be wrought in Bodies as to their Luminous qualities: 
and properties, either leffeming and deftroying them on one 
hand, or perhaps encreafing and a them on the- 
other by the actions of other contiguous Bodies- upon them,’ 
according as thofe attions tend, either to the weakning or 
confirming the Spring and Tone of their Parts. | 

have only two Obfervations. to make farther,’ 
with regard to this. Experiment.. i - , 

Firft,. That the Glaze or Polifb on the furface of a 
Glafs, adds nothing to the Light, as far as can find by, 
any Obfervation. 

econdly, That tho’ this Colour be like that of red- 
hot or melted Glafs; yet the Glafs isnot really in fuch 
a ftateas tobe red-hot, becaufethis.Colour never outa, 
lives the motion, but is gone prefently upon the ceafin 
of it; (as has always been obferv’d, in the darkeft 

+ Night :) 
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Night :) whereas if twere really red-hot. with the 
motion, the appearance muft weceffarily be prefered 
for Jome {mall time, at leaft, | 


EXPERIMENT V. 


Concerning the Attrition of Glafs on Glafs, 
under Water. 


| HIS isno more than a Repetition of the laft 
Experiment in another Medium ; for the whole 
Apparatus (there mention’d) was now entirely im- 
mers’d in Water. Upon the firt Fri€ion of the Globe 
onthe Tubes, a pretty brisk i was produced, which 
@lighten’d the whole Body o the Water, Theparts 
of the Tubes, where. the Frittion. was made, were diftin- 
guifhably Red; but the appearance foon began to 
rfm and in no long time gaite died avay, For the 
Water grew thick and turbid, by the Gyit or Powder 
of the Glaffes, which was worn off by the Attrition. 
Tt approach’d continually nearer and nearer to. the 
Colour of Whey, fo that che Light could be but 
juft difcover’d, as glimmering through the body of 
it; and chat not continually neither, but with éwterrup- 
tion, and like faint Flafbes fent out at a diftance... Tho’ 
atfome other trials, I have obferv’d the Light to be 
More confiderable than it wasat this time. 
The Dafi rubb’d off by the Attrition of the Glaffes, 
I view'd thro’ a good Microfcope; the Particles of it 
appear’d to be of along and flender figure, but I 
cou’d not difcover the leaft figa of their having been 
any way in Fafion or melted. . i 
2 e 
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-We fee: therefore » that Liphe xis prodaceable bY 
the Attrition of Gla/s on Glas notonly inVacwo,and ` 
Common Air, but alfo in Water too. And hence ’tis 
evident-further, that. the-Glaffes-are-not.heated- red- 
hot bythe Attrition; whatever fuch refemblance the 
Colour carriesalong with ft. gq iF 
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An Experiment concerning ape Production Of a corifidera~ 
ble Light, upon a fiebe ‘Ativition of a Glas Globe ex- 

_ haufted of its Air. : ens e 
Y Pook aGlafs' Globe of about'9 inchés diameterfand 
-JA vexhaufted> the" Air outiof it’s! then Cha ving trid 
a Cock, which prevented the retarn ef the Air) E tòök 
‘it from. the: anes The Globe Being thus! fecur’d, 1 
"Agd itito d» Machine? which” gave it a: fwift Me 
tion with its“ Axis “pérpendicular to the ‘Horizon: 
@nd'theh “applying my) naked “Hand: expanded) 
‘to’ the furce of it) ’thé'refult’ was, That in a 
‘very little time-a confiderable Light was'-produc’d. 
-And as: P moy’d*my ‘Hand from-one:placé’ to ano- 
‘ther (that thé moit? EMuvia, which: very ferdi 
Condenfe- om the Glif nighe, 48 neat ds ECould)°-be 
‘thrown off fromevery part of itp) by ‘this means “the 
Light improv’d§ and fo continued’ to inctéafe,’ till 
Words in’ Capital Lettes became legible by Gt s 
Has: been lobférved by Spectators) Ne, T have 
found the Light prodiic’d to be'fo great; that atarge 
Print-might without. much difficulty Be’ redd by it.: 
‘and at thé fame time, the Room, which wastarge 
and wide, became fenfibly ‘enlightned,’ and the. Wall 
‘was vifible‘at-the‘remoteff diftance, which wàt at 
leaft 10 Foot. The Light was of acurious Purple 
: Colour, 
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‘Colour y anid was-produca by avery flender:touch 
ofthe Hard ; thë Globe-at the fame time being ‘fcarce 
fenfibly warm: :neither.could Lever-find,.that a more 
violent Attrition did contribute any thing to the en- 
creafeogithe Light, Jess lo win bisa ort 2s aud 
LcNowafter: thisoAttrition of thesexhaufted Globe 
chad“ been ‘continued forwfomextime, the: Cock was 
turn’d,: which: gave liberty tothe. Air vto- enter 
into the:Globe. through the .Joynts of the Screws ; 
the motion'ofi shee great-\W heel, and: the application ` 
ofthe Handyo continuing, alkthe whileias before. 
“Fhen I obferv’d, that asthe Cavity: ofthe! Globe 
‘became more and‘ more ‘replenifh’d: with Air, fo the 
mode of: the Light: continued. to alery.til} the fame 
quantity of: Ain was) teLadmitted;iasi had been ext 
haufted.i:Andqwhen fuchia: quantity was once .én- 
ter’d;:there was ‘then as greatia difference. between 
that Light.and the Light produc’d when ‘the Globe 
‘was empty of Air, as betweencthe Lights: productd 
from:Mercury,.when the: Experiment, was «made sin 
Vacuo:and:the openi Airis BorifaxMan touch’d the 
Globe with his. Fingers, there were fpecks of Light 
(tho’. without any: great: Luftre):feen. to. adhere: to 
them. : Nay, ‘while:my.Hand:continued<mpon, the 
Glafs;\ (the ‘Glafstbeing in:motion,).af any Perfonap: 
Pproach’d. his Fingers:towards,any parti of it in tlie 
fame: Horizontal Plane with my Hand; a Light would 
be feen to ftick to em, at-the.diftancesof-aninch os 
thereabduts;:without: their touching thes Glafs-at all; 
‘aSwas confirm’d by feveral then prefent...,And’rwas 
‘obferv’dalfo, that my Neckcloth, at thefame time, at 
an inch or:rwo diftance from the Globe, appear’d of 
afiery: Colour, without any Communication of Light 
‘f¥om'the Globe. =i ; sity banks 
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‘This ‘was the Event of this Experiment, at the 
firft time of making it; in which cafe the Air was 
det into the exhaufted Globe al at once. 


But at the fecond time of making this Experiment 
the Air was not all let in at once (as before,) but 
gradually, and at feveral times; by which means the 
Modes of Light produc’d in the feveral different 
Mediums was the better obfervable: Tho’ it muft 
be own’d, that here was no great alteration of the 
Light, either as to its Vigour or Colour, till fo cón- 
fiderable a quantity of Ai was let in, as amount- 
ed to more than ‘one quarter part of the Globe's 
natural Content. But many times, before half its 
Content (as near as I could guefs) was let in, the 
Light began to branch it felf into Ly ener Figures, 
from that fide of the Globe touch’d by the Hand; 
fo that the whole body of the Globe was filld 
with thefe fine Appearances, And as more Air 
was admitted, fo the Stems of thefe Branches of 
Light became more and more flender and minute, 
ftriking then alfo againft the oppofite fide of the 
Glafs, and rebounding from thence in a manner 
very furprizing, and delightful to behold ; till at 
length, more Air ftill being let in, the Light and 
the Figures both diminifh’d, and continued fo to do, 
till the Anpeatens became the fame as was related 
at the conclufion of the firf Trial. 

I would only note here, That what difference 
foever there was, as to the latter parts of thefe 
two Trials, the former parts of both were alike; 
except only, that in the fecond Trial, upon the ap- 
plication of a piece of white Sheeps-leather, a good 
Light was produc’d while twas held to the Globe 

- with the Wooll-fide next it; but when ’twas u 
wit 
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with the other fide to the Globe, tho’ it was con- 
tinued thus expos’d for fome time, yet no Light 
appear’d ; But then turn it again, and the fame 
Light would appear as at firk. And thus it happen’ 
upon feveral times repeating the fame.. 


Having taken notice (in the Experiment now 
recited) thar the higheft degree of Rarefattion of the 
Air in the Globe, is by no means neceffary. to: the prom 
duction of this Light, fince it would be very little lef- 
fewd, either as to Vigour or Colour, till ( perhaps ) more 
than one fourth part of the Air was let in: I would 
add further, That I have often obferv’d the fame 
thing, as ta the Light produc’d in the Mercurial 
Experiments; tho” the Colour indeed was not the 
fame, for in thofe Experiments it was- always. pale.. 
And fince in thofe Experiments with Mercury, there 
is fuch a feeming congruity of Appearances, in all 
circumftances, with thofe made on the Attrition of 
Glafs without it; one might conje&ture with fome 
probability, that the — produc’d proceeds. from 
fome Quality in the Glafs, (upon fuch a Fri@ion: 
or Motion: given it,) and not from the Mercury 
upon any other account, than only as it is.a pro- 
per Body, which, by beating or rubbing on the 
Glafs, produces the Light.. And that which feems. 
to back fuch a Conje€ture,. is, that having rubb’d' 
the upper or empty part of a Mercurial Barometer 

etween my Fingers, a Light follow’d upon it with- 
out any motion of the Quickfilver.. But notwith- 
noe ali this, the matter is doubtful; and there 
may (for all that we know) be a. Luminous Qua- 
lity in Mercury, as- well as in Glafs. or other Bo- 
dies; which the following Experiment ( purpofely 
made} feems to countenance.. arog 
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-Istook,a fmall; quantity of Quidkfilvet,, and pur, 
it: into: aGalley-pot,;whereim Varnish-had often (beon: 
us’dyibyiwhich means; the Pot was; pretty: welldi-;: 
nedhavith lity zhe nW eather at ethasarm? was, moha] 
which influenc’d)¢he Varnifhfo-fary;as to, toftenct:; 
a little. Now when this Galley-pot, with its con- 
taid Mereury,..came to, bein, 1ac#0\;sasfooni as 
the, Pump, was,dhook, .a,duightsappear’d.s\ and sghis. 
Without\any concurrence, of Glas orishe aitanga 
ofa, more prepetiand faveyrable Seafon. <d purpefe.i, 
ly.mention,the moifture,of..the Weather, -becaufeay 
humid,Air would, fometimes sender thesExperiments 
upducceistul, KeBa Gafsa ona lealktake,.off; VERY,» 
mouch,fcom the Appgarance-Ofsite: l oit os es gnd 

oFatthers..d amsinforard) by feveral. Perfons,-of 
Credit, That Mersurius.duleis,.it brokenzin ‘the dark, ; 
will yield .nosable ,Flafhes -of| Light, - Bue; fince: ‘they, 
Mercury in that, Preparation-is pointed, with Salis, 
(and. each; Globul¢ oof it,confequeatly wraptfiupyinis 
the-fame, }- a: Man-can’t-be-fure that theSalts;;dor 
not contribute-to, the. Phenomenon;: -For I have:of-, 
ten/obferv’d,).thatoloaf-figar, when ftrugk,op bron): 
kemin the dark,-affords, apdughts; andj cans tell 
but: Salts,: ag clofely, united in-thein :parts-as Sugars; 
may, upon, 2’ ‘violent -feparation) of emy do forlike--, 
wifes: But) -this,Tsintend to; enquire into) by; fome 
farther: Trials, vez.) Fifi, I defign. to, try whether; 
Mercurius dulcis will afford any, Light, »when,-broken(- 
in Vacuno ; :finge, “if lt prdéceeds fromthe , Mercupy,., 
and. there be fuch a quality in that. Body, tis highly; 
reafonable, to ‘expech it then, fo;rare-a Medium: being |) 
the «noit proper to-difcover:it ins .Secdadly,: W hats 
the ‘Salts | will, do without Mereury;:both in.the open: || 
Ait and ia Vacno,;)\for there-are forme, Bodies, which, 
appear luminous in the open: Airy and. yet: coralge: 
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lofe that quality in Vacwo, As for inftance’® I took 
a piece of Wood, (which I fuppofe had lain under: 
ground a confiderable time,) very moift, but not 
rotten. ‘In the dark it appear’d ‘very vividly’ 
of the colour of Fire: But having inclos’d it in 
a Receiver on the Pump, I found that as the Air 
was withdrawn, the Fire-like appearance propor- 
tionally decay’d; till at laft in Vacuno, it became per- 
fettly void of Light; and then, as the Air was let 
in again, fo it recover’d its firftbrightnefs, This I 
repeated feveral times with the like fuccefs, 


But to return now to the Experiment. The mat- 
ters of Fa& tobe obferv’d from thence, are reduci- 
ble:to the following Heads. 

‘Lhe Produition of a Light by the Fridtion of the 
Hand on the furface of the Exhaufted Globe. 

The great improvement and encreafe of this Light, by 
the motion of the Hand from one place to another. 

The flightne/s of the Friction requifite to produce 
this Light; and its not encreafing by a more violent 


one. 

The Alteration of the Light, upon the Re-admiffion of 
the Air. 

The Continuance of that Alteration, as more and 
more Air was admitted. 

The Lights communicating it felf to Bodies plac’d 
wear it, when the whole quantity of Ar drawn out 
was re-admitted. 

This, when the Air was let in a at once. 

But when the Air was let in gradually; then no 
great change of the Light, as to colour or vigour, till 
more then $ of the Globes natural content of Air was 
admitted. 

G The 
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The wonderful Figures, Brauchings, and. Reverbex 
vations of the Light, as more Air was let in, till it 
cametothe bounds of a certain quantity of Air ad- 
mitted, where the appearance was at the height, 
The gradual diminution both of the Light and Fie. 
gures, (after it was come to that limit,) upon the ad~. 
miffion of more and more Air. 


An Experiment concerning the Electricity of Glafs, dif- 
covering it felf in an extraordinary manner, upon a [mart 
Attrition of it. 


Aving procureda Tube, or hollow Cylinder; 

of fine Fiz Glafs, about one inch diameter, 

and thirty, in length; I rubb’d. it pretty vigoroufly 

with Paper in my. Hand, till it had acequiv’dfome de=. 

gree of heat, | then held it. towards fome pieces of 

Leaf-Brafs ; which. were nofooner within the Sphere 

of Activity of the Efluvia emitted by the Tube, but 

they began to be put into brisk motions, and yielded’ 
the following furprizing appearances, 

They would leap towards the Tube, at a very confide- 
rable diflance from it; nay, 1 have found, that fome-. 
times the diftance of 12 or more inches has not pre- 
vented: their doing fo. 

Sometimes they would. adhere and faffex to the 
Tube, fettling themfelves on its furface, and there 
remain quiet: and. fometimes they would. be throwm off 
from it, witha very great force, even to, the diftance of 
60or 7 inches... And not only. when they. adber’d tothe 
jurface of the. Tube, would they thus fuddenly and 
precipitantly be driven from it; but alfo én their mio 
tion. of afcent towards it, even when they were ad- 

vane’d 


[ 43 ] 
vanc’d fo far as'to touch the Tube, this repellent 
force would take place, and hurry them dowawards 
witha great velocity, 

And (which ftill adds to the Wonderfulnefs of the 
Phenomenon) they would often repeat this alternate 
vifing and falling ; the Attrattive and Repulfive forces 
(whatever they are,) exerting themfelves asit were 
by turns; the one drawing up, and the other beating 
down thefe light bodies; and that for feveral times 
One afterthe other. ; 

Neither is this'all the variety which the Phenome- 
non afforded; for fometimes they would move but 
fowly towards the Tube, fometimes they would re- 
main afmalltime fufpended, between the Tube and the Ta- 
ble on which they were firft laid; and at other 
times (which is no lefs ftrange than the former) they 
would feem to flide along in the Direction of the fides 
of the Tube, and that without touching it, 

But befides thefe, there are yet fome other Obfer- 
vations relating to this Experiment, which I think 
not amifs here to mention. e , 

Firft, The hotter the Tube was made by rubbing, 
to the greater diftance did the attraGtive force extend it 
feli But that it will anfwer ih proportion to any de- 
gree of heat excited, is what T will not venture to 
determine. I mean; whether, encreafing ftill the de- 
gree of heat in'the Tube, the Sphere of the attractive 
Power will {till be proportionably enlarged ; or whe- 
ther there may not be fome certain degree of heat, 
which may carry the attraGtion to its utmoft limits 
of diftance, fo that all degrees above that, fhall 
produce lefs powerful effects this way : Whether this 
befo-or no, (I fay,) is a point which will require far- 
ther Trials, and more Confideration, in order to a 
compleat decifion of it. 

Ge Secondly, 
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_ Secondly, Tho’ all the various appearances now 
mention’d, as to the motions of the attraéted little 
Bodies, do not happen at every Trial, yet many of 
them are obfervable at all times ; neither are there 
any hinted, but what I have at fome time or other 
punctually obferved. And the reafon of this dife- 
rence, feems very probably to arife from the different 
Temper and Conftitutionof the Air. For when the 
Air is cloge’d, either with humid and aqueous, Or Other 
more grofs and [olid parts, vais’\dup from the -vait Fund 
of Terreftrial matter here below, there’s no doubt 
but the refiftence thefe fine Efluvia then meet with 
in their way, muft be much greater than when the 
Air is free, and no fuch Impediments lie to oppofe 
them in their paflage. For the Effluvia,. how. fub- 
tile foever they can be imagin’d to be,,are yet Body 
and Matter, and muft therefore be liable to the com- 
mon Laws of Bodies, whichis to be refifted in fome 
proportion to the ftrength and. denfity of the 
Medium, Neither is it improbable,.but) that in a 
moilt Conftitution of the Air, the watery parts may 
run together, and condenfe on the. furface of the 
Tube ; and {o choak up and obftrué the paflage of 
the Matter, which otherwife would be emitted very 
vigoroufly from thence. : And indeed, I have always 
obferv’d,that moifture is a great Enemy to all Experi- 
ments of this kind: ‘The reafon of which, think, is 
pretty obvious from what was juft now hinted about 
the refiftemtes. mn : | 


i ‘ How: : 
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However, there is an Experiment, which looks, as it 
were, like an ocular Demonftration of this; ia 
which, the refiftence of the. Efluvia by certain little- 
Bodies interpos'd, was render’d manifelt even to the 
Senfe.. For*having placd:a piece of fine Muflin be- 
tween the. Tube and the forementiond’ pieces of 
Leaf-Bra{s; ail the excitation I could givethe Efu- 
via by ftrong rubbing; would not raife them fo far; 
as to make them give» the leaft fenfible motion to 


any one of thofe little Bodies, even tho’ the Tube 


was held: very near them: yet at the fame time, if 
the Mullin were taken out of the way, the Effluvia: 
would imprefs thofe. Bodies. fo vigoroufly, as to give 
them a/motion at 3. or 4 times that diftance. And 
this Phenomenon, I think, will eafily be allow’d to be 
the meer Effect of the ObftruGtion of the paflage of 
the Effluvia by the fine Threads of the Linnen ; which 
threads either wholly ffop'd and detain’d, or elfe 
broke:and obtundéd ‘the force of thofe a€tive parts . 


emitted from the Tube by Friction; fosthat they . 


could not {hake or agitate the light Bodies, that lay: 
expos’d to them. 

I couldadd moreover,: Thatnot only theo, but 
the cold ‘Temper of the'Air; may be partly caule of 
the Differences:difcernible in the Effe&ts of this Ex- 
periment: For: when.it--was firft made, it was 
Summer-time, as well asdry weather; and the fuc- 


cefs feem’d tos be cmore ‘confidérable- then, than’ it. 


has been fince the declenfion of that Seafon-of the 
Year... And indeed, confidering that all thofe Effects of . 
the Effluvia-upon other ‘Bodies, muft depend either- 


upon the: quantity of the fubtile-matter emitted,’ or the 


force and velocity of ibs. impulfe, or elfe upon both thee 

conjuntily ; tis; not ftrange ‘that warm Summer-wea-- 

ther fhould.caufe a confidérable difference: becaufe the 
; vigorous. 
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‘vigorous action of the Solar Rays does*then more 
effectually fhake the parts of all Bodies, opens and 
unlocks their Pores, and. fo makes way for a freer 
and more plentiful emiffion of their Effluvia; and 
becaufe alfo, at the fame time, the more fineand. 
. rarefied: itate of the ambient Medium (the natural 
refult of a predominant heat ) will allow them 
to expand themfelves with more advantage. How- 
ever, in colder weather, the Effe&s are very fen- 
fible, and great enough (notwithftanding the dif 
advantage arifing from thence) to procure any curi- 
ous Perfon’s Attention to the Phenomenon. 

Thirdly, When the Tube became hotteft, by the 
ftrongeft. Attrition; the Force of the Effluvia was 
rendred manifeft to another Sen/e too, namely, that of 
feeling, They did not thenonly produce all the fore- 
mention’d Hifects in a more remarkable manner, 
but: were alfo plainly to be felt upon the Face, or 
any other tender part, if the rubb’d Tube were:held 
near ite And they feem’d to make very nearly Juch fort 
of firoaks upon the Skin, as a number of fine limber Hairs 
pubing againft it might be fuppos’d to do. This 
vigorous Action of the Effluvia put.me upon an. at- 
tempt, to find in what manner fuch a motion was 
propagated, andin what Figure or fort of “Track it 
went along. For whichyend, I held the rubb’d Tube 
near the Flame of a Candle, Smoke, Steam, Duft, and 
thefarfaces of Liquids ; but without any manner of 

The reafon of which, I attribute to the impedit 
uments the Effuvia met with from thefe Bodies the 
Tube, was plac’d.near.. For the fmallparts.of Dufts 
and, Powders, the ficams.of Liquids, the oleaginous 
Fumes of Flame, and the like fort of parts:in Smoke 
it felf, immediately adher’dto the furface of ~ 
Tube, 
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Tube, and fo kept inthe Effuvia: which therefore 
requir’d the affiftance ofa frefh Attrition to open 
their paflage and give them vent again.. 


And thus much for- the Firt part of this Experi- 
ment; in.which the Tabe was rubba while it continued 
full of Air, ; 

Secondly, We are now to confider the Effects of the 
Attrition of the fame Tube, when the Air was exhaufted 
and drawn oat of it. And here T obferv’d, that tho’ 
it wererubb’d with equal or greater force than was 
imploy’d about it when full of Air, yet the attractive 
power was very little difcernible. The Effuvia fcarce 
difcover’d themfelves, by any motion or difturbance 
given. to the Leaf-Brafs, even tho’ it was plac’d 
within a quarter of the diftance at which it had’ 
been attracted before. Indeed, when the Tube was 
very warm, and held. very near, there would be 
fome little motion given. to’ thofe fmall Bodies ; ‘bur 
*twas too fmall by far to be compar’d with what was 
imprefs’d when the Tube was full of Air. Befides, 
I doubt ‘not but there was-fome portion of Air left 
in the Tube, and fo the Attra€tion might continue 
in proportion to the quantity of. Air-remaining: or 
perhaps, the heat produc’d “by. a fmart Attrition of 
the Glafs, may (in this Experiment, as well as fome 
others) be in the ftead, and fupply the place, of. 
fucha quantity of that Element. . 

But to return to. the: Experiment. When. the- 
Air was let into the Tube again, the attraGtive power - 
‘was immediately. retord. Before any new At- 
trition Could be given the Tube, or that ‘it was re- 
moy’d fromthe diftance and pofition it was held at 
when exhaufted, even then did feveral of the fore- 
mention’d Bodies (which before feem’d to be whol- 
ly at reft) begin fuddenly to move; and “ie of 

them: 
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‘them were attracted uptothe Tubé it fel. And 
then, laftly, upoma frefh Attrition,the Tuberecover’d 
it’s Electrical quality as vigoroufly as at firft. 


-._Hitherto’.we have confidei?d.thé Phenomena “of 
the Tube both when- full. of Air, “ahd when ex- 
haufted; but in each cafe fill in the Light. We are 
now to confider what occurr’d upon the like Artriti- 
on given itinthe Dark. And firft, the Tube being full 
of Air ; *tis‘obfervable, that when. the: Glafs ‘became 
warm, 4 Light would continually follow the motion of the 
Hand backward and forward: And at the fametime, 
it.another Hand was held near the Tube, a Light 
would evidently break forth from it, and Thataccom- 
panied witha Noife, refembling that of the cracking of 
agreen Leaf in the Fire; tho’ not fo loud: Yet: when 
the Experiment has been made ina very ftill and 
filent place, I have heard feveral cracks, at feven or 
eight foot diftance, or more. Farther; if any other 
Object (befides the Hand) was brought near-the 
Tube, tho’ it did not touch it, yet a Light would fix 
upon it, and give much the fame appearance as‘up- 
on the Hand; as I have tried: with Gold, Silver, Bra/s, 
Ivory, Wood, &c. . 

But now, when the Tube-was exhaufled of its Air, 
there was a confiderable difference, as to this 
Light and its effets: For upon the firft Attriti- 
on of the Tube, 4 much greater Light indeed did enfue, 
but then the quality of giving Light toa Body held 
near it, feem'd to be quite loft: And (which is another 
Difference no lefs remarkable,) the Light produc’d up- 
on the Attrition of the exhaufted Tube, appear’d 


7J, { to be wholly within it; whereas that which was 
| difcover’d when the Tube was full of Air, feem’d 


\ to be altogether on its out-fide. 
And 


it ell 
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And thus. much for the Experiment, as*made 
upon a Tube or hollow Cylinder of Glafs. 

Having now, in the next place, procur’d a falid 
Cylinder of Glafs; I made the fame ‘Trials with that 
as the former; and found» no great difference ‘in the 
Effects; only the emiffion of the Effuvia feemd fo: 
continue alittle longer, but not to attralt at a greater dis 
fiance than the other (as far as D can yet difcover). 
With this new folid Tube; [ made the following 
Experiment. l 


Į took a little quantity of Lamp-Black, and having 
dried it on a Paper before the Fire, T expos’d it>to 
the Tube (which had been rubb’d till it was warm): 
And it was no fmall Entertainment, to fee how brisk- 
ly the little blackParticles were agitated by the force of 
the Effluvia from the Glafs. They appear’d to rife and 
fall,to move upwards and downwards with great velo- 
city. And tho’ their Specifick Gravity was fo fmall, 
that when they fell by their own weight, they 
could not be heard ; yet they were return’d upon 
the Paper with fuch a force from the Tube; that 
their ftroaks upon the fame made a very fenfible 
noife.. So great was the repellent force of the Ef- 
fluvia from the folid Tubé. So that now laying 
the accounts of this Experiment together, we have 
= following . Heads of matter of Fatt to confi- 

er. 

The Various furprizing motions of the Leaf-Bra/s, 
expos’d to the hollow Tube, upon the Attrition of it. 

The Ezcreafe of that Effett, upon the encreafe of the 
Heat in the rubb’d Tube. ; 

The Difference obfervable in that Effet, according 
rs the different Temper and Conttitution of the 

ir. 
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The Deftruétion or Ceafing of that Effet, upon the ex- 
hauftion of the Air out of the Cavity ofthe Tube. 

The Return of that Effect, in a: good degree, upon 
the Return. of the Air, evem without the help ofan 
new Attrition: and the compleat recovery of it to 
all degrees, when that Attrition was again given. 

The Emzfion of a Light from the Tube full-of Air, 
when rubb’d to a degree of warmth in the dark: 
and this Light accompanied witha cracking noife, 

That: Light’s fixing and fettling it felf upon Bodies 
laid in its way. 

The Lofs of this Quality (of fixing. upon other 
Bodies,) tho” with the advantage of abigger Light; 
when: the Attrition was given to a Tube exhaufted 
of its Agr. 

The different Seat- and-Place of the Light, when the. 
Tube was full of: Air, and when exhaufted: being 
in, the: former cafe without, and: in the:latrer wholly 
within: the’Tube. 

Laftly,, The fames Effe&ts (except what: depended 
on. the: Exhauftion ); produc’d: by a: /olid,. as»by a hols 
low Tubes 3 


Having now: deduc’d:fome things frone the Expe- 
riment, which» may” (I think): pafs without much: 
difpute for Truths and: Matters of Fad, Iswould:prow 
pofefomethings by way.of Query;.in orderrtoca far= 
. ther clearing of this Subje&. 


Query 1. How. isit that Atttition does excite and) 
bring, forch the Effluvia, of Electrical Bodies? ‘They 
are, in the prefent cafe, propagated from: the: Body. 
of the-Glafs with a confiderable force: What is the 
immediate caufe of that Impetus? And-by what méans. 

do they come to be fo affected 2 : 


Query Be 3 
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Query2. Why are the Effetts of the Effluvia fo 
‘much greater when the hollow Tube is fell of Air, 
than when it is exbanfled ? : 


Query 3: Why does the Light. produc’d upon the 
Attrition of the exhamfted ‘Tube, appear wholly 
within àt ; and That produc’d upon the Attrition 
of the Tube full of Air, appear altogether son its 
out-fide ? yi 


Query 4. Can the preferving, or the taking away 
the Equilibrium between the external Air and the 
Air included in the»Cawity of the Glafs Tube, be 
of any moment towards the production of othe 
Effects mention’d in ‘the two Jaft Queries? - 


A Continuation of the Experiments on the 
Attrition of Glafs. 


Y Procur’d a Glafs of a tis as neatly Cylindri- 
calas might ‘be, whofe diameter and length 
were each about 7 inches.” The Axis of this Glafs 
lying parallel to the Horizon, and the contain’d Air 
being exhaufted, it had a Motion given it by a 
Machine of a new Contrivance. And the Effe@s previ 
of this, with refpe& to the Light produc’d upon the 
Attrition of it, were much the fame as thofe in the 
Experiments formerly mention’d. But when the 
Air was let in again, and the Motion and Attrition 
given, as at firft; 1 was furpriz’d with the appea- 
- Yance of a brisk and vigorous Light continued between 
the point of my Finger amd the Glafs. It was not 
H 2 only 


only plainly vifible on the Finger; but befides, feem’d 
as it were to ftrike with fome force upon it, being 
eafily to be felt by a kind of gentle iy tho” the > 
moving Body was not touch’d with it by near half 

an inch. This Light feem’d to iffue from the Glafs 

with a confiderable noife (not much unlike that of 
wheezing, tho’ fomething fmarter;) and "twas éd- 

fie enough to diftinguifh it from the noife made 

by the working of the Engine, which notwith- 

ftanding was not a {mall one. And the Phenome- 

non was the fame, as to both the Parts of it, 

(Imean both the Light and the Woife,) when the Ex- 

periment was made in the Day-light, as when in 

the Dark. . For in a very. light Room, an Hour or 

two after Noon, the Glafs: being put ‘into Motion, 

and the Attrition made, and the Finger approach’d 

near it (as before;) a pure Purple Light immediately 

extended it felf from the Finger to the Cylinder, and 

was accompanied with the like noife as -before-men- 

tion’d. And this Trial I have repeated feveral times, 

at different hours; but ftill-with the fame Succefs. 


Trender’d thefe luminous Effluvia moré remarkably 
confpicuous, and at the fame time more pleafing to 
the Eye. of a SpeGator, by. another Experiment made 
after this manner : I tooka bit of fine Mu/liz, and few’d 
it tosa couple of Wires bent circular-wife, that fo it 
might furround the upper furface of theGlafs ; which it 
did at near 4 inches diftance.:: The. Muflin I made 
as ragged as I could, by breaking the Threads of 
it every. where. The Glafs being then put in moti- 
On, and the Friction made (as ufually ;)the Light 
threw it felfabroad vigoroufly, and fettled in fmall 


‘lucid {parks upon the ends of the torn. Threads; 


looking there like fo many little Stars, feen by 
a 
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a good Telefcope in the Milky way, And from. all 
thefe little Balls of Light together, -there refulted 
fuch a fort of a whitenefs, as may be obferved. in 
the Heavens by the faint and weak Lights of 


` all _thofe {mall Stars mingled together. 


In all thefe cafes, I could never find that the ad- 
dition of any external Heat, would-do any thing to ene 
creafe the appearance of the Light produc’d. 1 tried by 
placing a red-hot Iron juft under the moving Glafs; 
but this would donothing atall, without the Attri- 
tion of the Glafs; and if the Glaf were rubb’d, the 
Effet wasno greater, than if the hot Iron had not 
been there. And the refult (as to this matter of 
heat,) was the fame, both when the Glafs was ex- 
haufted of ats Air, and when it was full. 

And. thus much, as tothe Light produc’d by the At- 
trition of the Cylindrical Glafs.. 

Secondly, as to the Eledtricity of it; I did not find 
this. Effet more confiderable here as-to quantity, 
than what..was related. in the former Experiments 
of the Tubes... But- notwithftanding, I have difco- 
verd fome Properties of this Electrical matter, 
which may feem wonderful to thofe that nicely confi- 
der them; fince they afford us a fort of reprefentation of 
the great Phenomena. of the Univerfe..: For, having» ob- 
ferv’d that. light Bodies, plac’d near any part of 
the rubb’d Cylinder, feem’d to be. equally. at- 
trated; I contrived a Semi-circle of Wire, which I 
could faften at.a conftant’ diftance, making it en: 
compafs the upper. Semi-cylindrical Surface of the 
Glafs, at 4 or 5 inches diftance.. This Wire had feveral 
pieces of Woollen Thread faften’d to it, fo as tahang 
down from it at pretty nearly equal diftances. 
The length of them was fuch, that being extended: 
in a-direction towards the center of that han 

ircle 


“Circle on the furfaceof the Glafs, in the Plane of 


which the Wire was plac’d; they would then reach 
within lef than an inchof the Circumference of that 
Circle: but if left to their own liberty, they hung 
in that parallel pofition to each other, which is re- 


‘ria Vu prefented in Fig.1. The Cylinder was pla@d with 


its Axis parallel to the Horizon; and inthis pofture, 
it was turn’d fwiftly about; and then by the ra- 


_pid motion and agitation of thefurrounding Air, the 


Threads were fore’dinto fach pofitions, as are ex- 


-ptefs'd in Fig. 2. viz. they were lifted up and bent 
-upwards from the Axis of the: Cylinder. 


All this while, here was only the fwift motion of 
the Cylinder round its Axis, withoutany Attrition. 


‘But now, when Icame to apply my Hand to the 
ower part of this -Glafs Clodwittly whirl’d about) 
and confequently to add Attrition to the former 


motion ; the Threads prefently began to change their di- 
rection, and all harmonioufly pointed tothe center of the 
Circle, in whofe Plane the Wire was plac’d. “Neither 


were they at all diforder’d or flung out of that pofi- 
tion, by the Wind occafion’d by that violent moti- 


on; but {asif there had been ao fuch hurry of the 
Air about them) they ftill perfifted in their central 
diređtion. And to render it moft fenfibly convincing, 


how abfolutely this Effe& depended upon the At- 


trition, T found I could by fhifting the place of the At- 
trition hither or thither, draw the ‘breads towards this o 
that end of the Cylinder; but yet they.all fil went unis 
formly converging towards fome center in the Axis of it ; 
[o that they formd themfelves into a fort of Conical 
Surface. 


Farther ; 


a 


` 


Farther; if the Wire with itsloófe Threads Was- 


revers'd, fo asto encompafothelower part of the'Cy- 
jinder, (as before it did the uppercpart:; ) the the 
Effe: fulbanfwer'd with the fameexainefs: For 


the Threads were ail evettediinto-o many firit tines, rill: 
diretting themfelves tow center inthe Asis of theGlafs.. Fig. 


Hitherto the Axis of the Cylinder was plac’d“Hoo- 
rizontally > in the next place;T' fee it ina vertical pofi- 
tion, fothat it ftood perpendicular to -the Plane of 
the Horizon; in-which caferIemade ufe of a Wire- 
hoop, which was neceffarily to: be plac’d parallel to 
the Horizon, that it might encompafs the Cylinder 
in the fame manner as the Semicircular-Wire did 
before: only one {mall paro of this» circular Wire 


was left open, to: make way for the touch of the: 


Hand, which was. to give the Attrition... And’ the 
Wire being thus plac’d, it was» evident*that! the 


Threads (without fome external force to fuppott em): 
mutt all flagg and hang. perpendicularly downwards? . 


¥et, as‘ foon’ as the Motion and” Attrition were‘ gi- 


ven, the Threads prefently began to’ be extended; . 
andy as if they were become ftiff and: hard, ford 
themfelveS into an Horizontal Plane? their loofe ends . 
pointing to'a centersinithe Axissofthe Glaf (asbes 


tore. } 

And - thus? in: alt- forts. of Pofitions  whatfoever; 
both of the Wire, and: of the Glafs' too were the 
Threads»aéted»by aforwof centripetal forces to the! 
Lawsiof which ‘they: were. always conformable.) -~ 


The matters of Fa& obfervable in this Experi-. 


ment, may be compris’d under thefe Heads.. 
The Continuation of a brisk Light between the 
Hand and the Glaf... 


The. 


4 


haa a 
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The. Senfible Force and Preffare of that Iuininous 
matter; which was very eafieto be felt. < 

The Noi/e accompanying the eruption of the Lumi- 
nous matter, andthe Loudnefs of it, which ren- 
derd it diftinguifhable: from that of the Engine, 

The Conftancy of the Light and Noife at all Sea- 
fons. 

The Indifferent regard of this Light.to the prefence 
er abfence of Heat. ; 
«(This as to the Light. 


As to the Electricity. 

An Equable, diffufion of Electrical Matter, in Planes 
parallel to the Bafis of the Cylinder.; uand: the 
Direction of the Threads to the center of thofe Cir- 
cular Planes. à 

The- steddy, and. unvaried DiveCtion of the Threads, 
notwithftanding the Wind occafiowd by the violence 
of the Motion. 


The Eafe Excitation of the Eleftrical Matter in 


any of the parallel Planes of the Cylinder, oc- 
cafion’d by the fhifting of the Hand into a new 
place: Alfo the Variation of the Figure, and Direction 
of the Threads, confequent thereupon. i 

The Cozftant Direfion of the Threads to fome 
center in the Axis, in all the Pofitions of the Wire, 
and of the Cylindrical Glafs; ithe Effect being ftill 
the, fame, whether the Wire was above- or under, or 
the Glafs plad with its Axis either parallel or per- 
peudicular to the Horizon. 


Some 


i 
ar, 


aii 


qai 
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Some farther Experiments relating to the EleGricity 
i ¢ Glafg > 3 


T has been fhewn before, that the ends of the 
Threads which were difpos’d in the Semicircu-. 
lay Wire, wete, upon the Attrition, directed to a Center 
in the Axis of the Cylindrick Glafs,. There. ate fome 
other Obfervations and Difcoveries which I have + 
fince made, relating to. the fame thing.; which are 
no lef$ furprizing;.and which I fhall therefore ‘here 
SSE Ne os RTS o ane s te ale Sh ae 


2 Experiment |, . . 

AJ HEN the Attrition of the Glafs has, Been 
VY continued a little. while, and the Woollex 
Threads laid hold of by the Eflavia y theng tho the 
Glafs had no motion at all, and no Friĉtion con- 
tinued, -yet would all the Threads continue in their 
Strait direited pofture, and that for the {pace of 4 ors 
minutes: snay, it would fometimes be longer be- 
fore they could difengage themfelves ‘from the force 
and action of the Effluvia. 

- And while the Effluvia aed with fo much vi- 
gour, aS to fuftain the Threads in their Cextral Di- 
rettion , if a Finger (or any other body) were put neat 
the Extremities, or Pointing ends of the pee 
I they 


they would avoid and flie from it, juit asa Magnetick 
Needle does, when the difagreeing Pole of the Load- 
ftone approaches to it. DETE , 

But if the Finger were held at about ‘an. inch 
diftance from. the end of any fuch Thread, the 
Thread would (ufually, tho’ not always, ) be at- 
trated towards it; plainly removing it felf out-of its 
place, to come nearer thereto, 3 

If any. Body be izterpos'd between the Glafs and the 
{aid diretted Thread; then the ‘Thread, depriv’d of. 
the directing force of the Effluvia, immediately re- 
turns to its frf and zataral pofition, viz. füch as its 


„own gravity givesit. But if that interpos’d Body 
` betaken away again, then (provided the ‘Thread has 


not remov’d it, felf too far ont of the reach of the 
Effluvia) it will retarm again to its central tendency, 
and remain in it, tillits gravity becomes too great 
for the decreafing force of the Effluvia to fupport it 
any longer in fuch a DireCtion, 


NB. -I havé fince tried the fame thing with a 
Glafs Globe, and found that when the Attrition was 


Fig. 7. Made, ett! would attract the furrounding Threads iñ all 
Pias VI manner of Pofitéons, and direct them to its Center, What 


we may obferve from hence therefore, is, 


» Firft, The vigorows and lafting. Action of the Eflu- 
vie, excited by this- Attrition; feeing the Texfion of 
the Threads was. ftilt-continued, tho’ the : Bidiou 
and Motion of the Glafs were both ceafed,: 


Secondly, A plain Inftance of a Repulfive and At- 
tractive force. For.the Threads avoided the Finger, 
(asif ated by fome centrifugal force,) when it ap- 
proach’d very near their Extremities: and at uah 

I- 


diftance, fomething like a centripetal force’ would 
Caufe them to incline and move t emfelves towards it, 
‘So that in thefe fmaller Orbs of matter, we have. . 
fome little refemblances of the Grand Phenomena of 
the Univerfe., - 


Thirdly, The certain Dependence of this Phenomenon 
(viz. the extenfion of the Threads) upon the action f 
Jome Matter, whofe Direttion is in ftrait lines towards 
the Glafs. :For upon the interpofition of any Body 
between the Threads and the’Glafs, they lofe their 
regular extenfion, and hang as their own weight 
caufes them. And what can fuch Interpofition of 
a Body poffibly do in this cafe, but only interrupt 
the courfe of the Matter which is the caufe of 
the Extenfion, and confequently make way for 
the gravity (which was overcome bya fuperiour force 
before) to exert. it felf again? 


EXxrERIMENT II. 


I Tookan Hemifpherical Glafs (fuch as is reprefen- 
A ted at Fig. 5.) of about 6 inches diameter : In-PleteVit 
to this I convey’d a Stick, in manner of an Axis, 
which had the Woollen-Threads (formerly made 
ufe of) tied about it. The GlafS was fcrew’d by 
the Neck to one end ofa Spindle; and being fix’d 
on the Machine, the Great Wheel was turn’d, and piateVI 
the Fri€tion made on the outer. furface of the Glafs, 
as ufual. And now the Threads prefented a Phe- 

I2 nomenon, 
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nomenon dota. little. pleafant and futptizing ito 
behold;.but-yet fuch as I expected and hop’d for, . 
in - the, contrivance of ‘this particular Apparatus, 
| For here was juft the Revere: of what happen’d 
| when the Semicircular Wire was plied on the 
out+fide: That is, the Threads here iffued like Rays, 
from a Center dutwards ; as there they converg d to a 
| Center within, ‘The nearer they were to the concave 
| | fur‘ace of the GlafS, the farcher their Extremities 
| diverged from one another, in this café; asin that 
cafe, the neater they were tothe convex furface, the 
neater were theit Extremities to one another, In 
either cafe, the Divergency or Convergency was from 
| or to fome ‘Center in the Axis; and ‘allthe diffe 
| rence was, that in) the sone cafe the tenden 

|| was from without, ‘inwards; and in thetother, twas 
from within, outwards, The appearance of the 
i Threads in this laft Experiment, wasasisereprefen- 
| PlateVil ted at Fig. 6. 

f And what was very confiderable farther, was, 
f that-while the Threads Jay in this pofition, like fo 
many Rays of a Circle extended ; if the Finger were 
held near the out-fide of the Glafs, a Motion would 
be communicated to the point of that Thread which 
was nearest within: fo that by the motion of the Finger 
the Thread would be driven any way before it. And it 
would feem to fly and avoid the Finger, held on 
any fide; tho’ the convex furface of the Glaf were 
not touch’d by it, by + inch and more (as I have 
-dometimes feen.) Likewife, if the Threads were re- 
mov’d to the ovt-fide, and the Finger mov’d about 
Within, the. Threads would play about with the 
like motion, ee sacar $ Siipi 


And 


cier] 
And indeed, generally {peaking, the Threads feem 
to avoid the approach of the Finger: tho’ I have fome- - 
times obferv’d them to jump fuddenly towards it, at 
more than an. inch diftance. - à 
Frem the Experiment now: recited, we thay ob- 
ferve, 

The remarkable Usiformity and Agreement con- 
{picuous in this Phenomenon, with That where the’ Threads 
were difpos'd on the out-fide-of the Glafs. For in both, 
- the “Threads were diretted, according to the: 
courfe of the matter; which in one cafe afed one 
way, and in the other the costrary, And by com-. 
paring both, ’tis very plain, that there is xo more 
than one and the fame Caufe of both. For the fame Caufe - 
which in one circumftance (viz. when the Threads - 
were plac’d on the out-fide) would make them converge 
towards the Convex furface of the Glafs, would al. 
fo in the contrary circumftance’ (viz, when they 
were plac’d on the #z-fide)’ make them déverge to- 
wards the Concave furface. Avr ARE 

Again, the Agreement anfwers,* not only’ with : 
refpect to the Direéfion of the Threads, but ‘alfo to- 
the Motion of them. » For in theformer Experiment, . 
the Threads would fometimes «void, and fometimes . 
incline towards the Finger: and in the Experiment 
now mention’d, there were the like Indications both: 
Oba Cenrifugal‘and Centripetal Force. © © 775 2 


EXPERI 
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ExrerimenT III. 


“W Took a Glafs:Globe of 9 inches diameter, which 
being exhaufted of its Air, I fix’d to a Machine, — 
to give Motion to it, perpendicular to the Horizon, 
And to another Engine I fix’d another Glafs Globe, 
plac’d at a diftance fomething lefs thananinch from the 
former Globe; and having none of its Air drawn out. 
The Machines being fet to work, I apply’d my naked 
Hand to the Globe which mas full of dir; the EMuvia 
of which (excited by the Attrition) quickly reach’d 
the exhaufied Globe, and produc’d a Light on that 
part of it which was neareft.the other. “Now here 
was not the FriGtion.of any other Body upon this 
Glafs, to raife the Effluvia, and produce a Light ; 
there was nothing but the bare Aion of the Eflucia 
from the other Globe, which Effluvia ‘fupplied the 
place of a more folid Body, and. made fuch an At- 
trition as was neceflary to the produétion of the 
Phenomenon. The Light was pretty vigorous, and 
fpread it felf.on the Globe as» far as the Effluvia 
were capable of ftriking on it. Its Colour was 
not near fo much inclined to Bpi as it was 
when the Light was produc’d by the attrition of 
the Hand: But it would continue upon the 
Globe for half a minute or more, after the moti- 
on of the rubb’d Glafs had ceas’d. On the other 
Hand, if the rubb’d Glafs were kept in motion, 
the other being at reft; the Light would die pre- 


fently ; 
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fently; but immediately recover’d again, upon the 
firft motion given to it, 

As an Appendix to this Experiment, I fhall re= 
late another; much to thie fante purpofe. 

T took a long Gla, whofe Air was exhaufted, 
and which had lain by in that ftate above fix Months. 
After I had. rubb’d this GlafS a little with my 
Hand, to clear it of all Moifture on the furface; I 
held it over: the anexhaufted Globe, which was then 
in motion; and at the fame time alfo I gave it: 
(viz. the unexhaufted Globe) an Attrition with my 
Hand ; upon which there were immediately large 
and furprizing Hlafbes of Light produc’d in the long 
Glafs, tho’ it neither touch’d the moving Globe, 
nor was provok’d it felfby any immediate fezfible 


Attrition. | 


~ The Matters of Fa& afforded -by this whole Ex- 
periment, are reducible to the following Heads. 
The Produttion of a continued Light on one Glaf ex- 
haufted of its Air, by another, at a diftance from it, being 
rubbed while it was full of Air: both being in motion, 
but one only rubb’d. 
“The Continuance of the Light on the exhaufted pry 
Some time after the Motion of the other Glas is at an end, . 
The [udder Ceafing of the Light, when the exhanw 
fred Glafs is at reft, tho? the full. Glafs (on which alone the 
attrition is made). be kept in motion, : me, 
The. Produétion of an interrupted Flafbing Light upon: 
an exhaufted Ouielcent Glafs, held over another unex 
haufted one in motion; the umexhaufted one being tabia 


at the fame time, | 


And from heace we may obferve, 
Firft, 
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Bich, The Force and Vigorous. Ation of the Effluvia, 
“by which they perform the - Office of ‘a folid. Body, “In 
other Experiments, Lights were produc’d by the at- 
trition of ove folid Body againft another: but here a 
‘Light is produc’d. by the frittion of avery fubsile Fluid 
upon 4 Solid. So,thatithis may comein, among ft mah 
Others, as an inftance of the powerful Effects of fmalt 
Bodies, when put into brisk and vigorous motions, 


. Secondly, The great. Intereft which the motion of the 
vemhaufied Glafs has in the continuance and prefervation 
of the Light: For if That be ftop’d, the Light dies 
away prefently, tho’ the unexhausted Glafs be in 
“motion, And indeed ’tis: evident, that the AQion of 
the EBffluvia upon the faid-exhaufted Glafs, is more 
-extentive, (and: fo capable. of producing more ‘conli-~ 
rderable Effets,) when that Glafs is in motion, and 
‘the parts of it confequently fucceffively expos’d, by 
a quick Revolution, ‘tothe itroaks of thofe Effuvia; 
than’ whenit is at reft; and the Effuvia beat only: 
“on.one-and the fame particular part of the Surface. 

-~ And this is effeQually confirm’d by the Obfervation 
OF the kind of Light reduced on the exhaufted quien 
‘Scent long Glafs: For that was not'a continued, but.a 
Flafbing Light ; that is, fuch as difappear’d as foon 
Edy: was produc’d on the Surface of that quiefcent 
“Glafs. 


‘Thirdly, - The difference in Degree and Intenfity o 
the olive, which he diferent Circumftances a ee 
Evittion are capable of producing, For the Light produc’d 
“by the Attrition of the Efluvia did not come near, as 
to the degree of Purple, to that Light which was 
produe’d when the Attrition was made by the Hand. 


An 


An Account of an Experiment, confirmi a the Produétion 
f Light by the Efflavia of one Glaf falling on ano- 
ther, 


when they fell on an exhaufted Glaf$ in mo- 
tion, would exhibite fuch an appearance, as if ir 
were rubb’d by a vifible folid Body; I thought 
this further Confirmation of it would not be unac- 
ceptable. -I took a large Receiver, of fuch a form 

asis exprefs’'d byaaaa; (Fig. 1.). within. the Body priate 11k 
of which I fix’d another, of fuch a form, and in 
fuch pofition, as is reprefented by bbbb.. Their 
Axes were parallel to the Horizon, and. fix’d one 
within another at cc. The outward Surface of the 
inward Glafs was at Jeaft an inch diftant from the 
inward Surface of the outward one: and they were 
both turn’d by two large: Wheels dddd, whofe 
Bands related to the {mall Wheels ee ee, fix’d on the 
Axes of the Glaffes. Before the Glaffes were thus 
adapted to each other, the innermoft was exhau- 
ed of its Air; and then being fet as the Figure 
deferibes, I order’d that Wheel only to be moved. 
which gave motion tothe great Glafs. The Thought 
which guided this Procefs, was this; that when 
the Effluvia of the great Glafs (by the application 
of my Hand upon it) fhould reach the other; this 
Other, notwithftanding it was at reft, would never- 
thelefs be influenc’d by the Effluvia, and give a 
K Light. 


Hiis obfery’d that the Efluvia. of Glafs, 
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Light. The Effe& anfwer’d my Expectations for 
the Light appear’d, and fpread it felf in numerous 
branches all over. This done, E-caus’d the other 
Wheel (viz, that which gave motion to the includ- 
ed Glafs,) to be turn’d; and thenthe Light became 
much more confiderable,. and, F think, the gréateft 
that has yet been produced in any Experiment 
made on this Subje&. And Idoubt not, but *twould 
have been much more confiderable, had the inward 
Glafs fitted fo, as neatly to touch the inward fur- 
face of the outer Glais; the Efflavia of which (as 
it appears to me) would then have been capable of 
ating with more vigour on the inclos’d exhaufted 
moving Receiver. a se oes 

Having in the next place caus'd both ‘the great 
Wheels to turn the Glaffes one and the fame way, 
with as equal a degree of Velocity.as they could; 
¥ did not. find but the Light was then as ftrong, 
as when. theit motions were jut the reverfe. So 
that (as far as I càn perceive) neither the contrariety 
nor agreement of the Motions does contribute any 
thing to this Phenomenon ; but Motion it felf 
(without any particular Rules or Limitations) is ab- 
folutely neceffary: As this, and the whole Courfe of 
Experiments on this Head, abundantly fhews. 

I obferv’d farther, that tho’ the Effluvia feem’d: 
to be equally diftributed on the outward furface of 
the inward moving Glafs, yet the Light appear’d 
moft vigoroufly on that fide of it next the Attrition. 
And when either of the Glaffes wasat reft, the other 
continuing in motion, (I fay either ; for upon ‘Trial: 
I found very little difference either way; ) the ap- 
pearance of the Light would remain a confidera- 
ble time within the exhaufted Glafs, till the Effu- 
via of the other were no longer capable of acting 

à with 
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with a force upon it, requifit to produce the 
Effet.. Twas not alittle furprizing alfo to obferve, 
‘that after both -Glaffes had- been in motion for 
fome time, and the Hand apply’d dusing that time 
to the furface of the outer one, that then, the Motions 


both ceafing, and no, Light appearing at all, if F 
did but aia KST AGAIN ne heft of 
the oujgr Glaf, there’ would be Flathes of Light 
Alike ning) produc’. inthe inward. Glafs “pt 
i Gi d been 

y 


weg > ` » Cj nA iliii 
as if the EMuüvia from the- k TZA 


pufh’d with more force upo 


outer one, 

The Conftant and Unvaried ftate of the Effect (as to the 
Vigour aud Strength of the Light,) whether the two 
Glaffes were moved the fame or the contrary way, 

The moft vigorous appearance of the Light upon the 
fide next the Attrition, when both the Glaffes were mova ; 
notwithftanding the Effluvia feem'd equally diftributed on 
the furface of the inward Glafs, 

The Continuance of the Light in the exhaufted inner 
Glafs till the Force of the Effluvia was fpent ; when either 
Glafs was in motion, and the other at reff. 

The Flafbes of Light produc’d upon the inner Glaft, 
by the approach of the Hand to the outer one, no Light at 
all appearing before: both we being then quifcent, tho? 
both had been in motion, andthe outward one rubb’d all 
the time of the Motion. 

K2 Query 1. 


cego 


Querz 1. Whyis a Medium fo very-much-rarefied, 
(as that in the exhaufted Receiver) requifite to pro- 
duce a Light ? 


Query 2. Does not this Light, produc’d by the At- 
trition of the Effluvia, fhew, that Minute and Fluid: 
Bodies, when put-in violent motion, are Bebe of 
perfor ing, the fame Effets as others ef a more. 
grof and folid Nature? _ i 


SECT. UL 


An Experiment fhewing the Difficulty of feparating 
two Hemifpheres, upon the enjecting an Atmo- - 
{phere of Air on their outward: Surfaces, withe . 

out exhaufting the included Air. oo 


H E-beft Proof that can be givenof the Truth : 

i ‘of any Hypothefis, is, that the Experiments 
made for that end,. do all of them, and every way 

agree: That trying Nature on one fide, and on the 
other, yet every way fhe fill- confefles the fame 
thing. “Thus with refpe& to the nature of Sounds; 
ris demonftrable that the Air is'the proper Vehi- 
cle or Medium for the -propagation of them ; be- 
caufe Sounds do not only le/fen.and grow weaker, aCe 
-cording to. the degrees of the Airs Rarefaction; but 
alfo become more intenfe and ftrong, according. to 
the degrees of its Condenfation, And offer the-fol- 
lowing Experiment, to fhew, that we have the very 
fame degree of certainty of the Preflure and Gravi- 
-tation of the Air; in that the very fame Effe& is . 
„produced, when we make ufe of a condens’d Atmo- 
{phere to work againft common Air, as when. we 

make ufe of common Air to work againit a very-much- 

‘rarefied. Medium. or. Vacuity. «This Experiment, 3 
hope, will be no lefs than decifivei of. the Point fo 

_long in agitation, and fet the Truth free even from 
any. 


- Leg 
:any poffibility of being attack’d by the Obje@ions 
of the Favourers of Suétion and the Funicular Hy- 
-pothefis. “Fis -erue,-the-Dodtrine-of the Air’s Pref- 
fure has been fairly and clearly demonftrated by a 
“great number of Experiments, already made for that 
‘purpofe. But ftill thefe People shave found fome 
‘Shifts and Subterfuges, by which they have made a 
fhew ofvevading the Conclufive Force of the-Expe- 
‘iments. ‘Fhey have ftill had room left to fay fome- 
thing or “other, which, ‘how little foever ie has real- 
ly been to. the purpofe; hasvyet ferwd to keep) the 
Controverfie alive,.and make. the Unskilful or Un- 
thinking believe they had fome Probability on their 
fide, Now, to fhew how unreafonable thofe Eva- 
fions. hithertovmade! ufe of, have -beén; as alfoat 
‘once to fet the matter “in alfatisfaftory Light ; I pro- 
ceeded in the manner following. tote 

“Dtook-a ftrong “Glafs “Receiver, open, sand : arm’d 

See Stevith Braf Hoops > at topiand bottom. inswhieh ol 
` eplac’d- two Biais Hemifpheres, joyn’d together onia 
-wet Leatheriat'b bb b (the diameter being 24inches), 

vas alfova Mercurial: Gage reprefented by ccce. To 

‘the. Brafs Hoops were applied two BrafsPlates ddidd, 

‘with wet ‘Leathers: between them. “To the up- 

Oper Hemifphere was fcrew’d a large Brafs Wireiee, 

“that pafs’d through.a Box of Leathers ff, which 

‘was ‘fcrew’d on the upper Plate; and this: Wire 

i ‘could eafily be mov’d up and down without fuffer- 
‘jag any°Air'to‘pafs'in alongwith it. /This move- 
‘able Wire had a Cock g ge fcrew'd at the upper 
“part of it, thro” which the Air was to be injeéted. 
In 'this “manner were the upper and lower Plates 
‘firmly ferew’d to the -Receiver°by the Frame and 
“Pillars bhhhhyh. 

a, Thefe 


By al 

“"Thefe things thus provided’; an Atmofpheré.of 
Air was thrown into the Receiver; the quantity 
of which injeCtion was eafily difcover’d by the fore-~ 
mention’d Gage cccc; the Air therein poffeffing 
but half the {pace it did) before, When this was. 
done, the Syringe ii was taken off, and an Tron 
with an Eye, reprefented by: K k, was. fcrew’d on ins 
its place; by which means the whole Apparatus. 
was fufpended' on a Triangle 11111... (Note, that the: 
moveable Wire: and upper -Hemifphere related: to- 
this Irem; all the reft being’ part of. che»weight made. 
wle of to feparate them.) After this, the Scale- 
which hung at the Bottom had fo much weight put 
into it, that alltogether made: full r40 pound ; and 
nothing lefs then this weight of 140 ‘pound, would’ 
part the Hemifpheres; fo powerful. was the Force: 
and Preffure of the Atmofphere inje@ed’ on their~ 
outward Surfaces, to. hinder. that Separation and 
keep them together.. Now -how thofe that efpoufe 
the Faricular, Hypothefis, or that’ of Section, will 
folve this. from their Principles, I can’t imagine! 
For how is it poffible that thing of that kind: 
Should take place in the matter before us? How and 
which way does any Swétiox drive thefe two He- 
mifpheres together with fuch. a force? or where’s. 
any room for a Fuziculus, that may be imagin’d to- 
be the caufe-of heir Unionand Compreffion ? Leapt 
fee but the Matter of Fact is plainly beyond. all 
Exceptions; and chat What I have propos’d, :is no. 
lefs than an Experimentum crucés.. Therefore; l 

Corollary. From hence the Dottrine of the Preffure: 
of the Air is certain. Dia 


For: 


i 
For therecan’t poffibly be any thing-affign’d as the 
Caufe of this Compreffion of the Hemifpheres, but 
the Preffure of the external condens’d Air on their 
Surfaces, : For, whatever other Caufe any one fhall 
think: fic to affign ; it may eafily be hewn to be 


` impoffible, from the Circumftances of this Experi- 
-ment. From whence the certainty of the Preflure of 
-the Air being eftablifh’d, I may fairly conclude, that 


the fame Principle was the Caufe of the Compref- 


fion of the Hemifpheres in the common Magdeburg. 
Experiment alfo. For Nature would not do it by 
‘Preffure here, and by Széfion there: This would be 


fuch.an unequal a€ting, that the Wifdom and Sim- 
plicity of Nature is ‘by no means to be blemifh’d 


-with fuch an Imputation. 


And therefore I think.I may venture to afirm, 
That all the Objections that have been made againft 
this Doétrine, have (at beft); been the Refult of no- 
thing elfe, but fallacious and miftaken Reafonings..... 
` However, to prevent all Scruples in Them that 


ars be apt to retain any Doubt of the: Air’s Preffure, 
I 


all add one or two convincing Circumftances 


Fir ft, Having caus’d the fame two Hemifpheres. 
to be exhaufted of their. Air, and none but the com- 
mon open Air. being about their outward Surfaces; 
i found that the fame weight was requir’d to feparate 
them then, as was requir’d for their feparation-when 


they were full of common Air and had.an Atmofphere 
of Air condens’d.on their outward Superficies. 


Secondly, Having exhaufted’the included Air, I in- 
jected an Atmofphere (the fame quantity as in the 
former Experiment) on the external Surfaces of the 

He- 
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Hemifpheres; and then I found that 280 pound (which 
was double the weight before requir’d) was not fuf- 
ficient to feparate them: I was unwilling ~to add 
more weight (tho? I knew a fmall addition muft 
have done it) for fear of breaking fome of the wea- 
ker parts of the Machine, which might have been in 
danger by the fall of fuch a weight; the Experi- 
ment being full and conclufive without it. 

Now, what can be a plainer Demonftration (even 
to Senfe,) of the Preffure of the Air, than this? 
Here was no greater quantity of Air inje&ted on 
the out-fide of the Hemifpheres, than when the Com- 
mon Air was left within them; and yet they were 
prefs’d together by a force above twice as great as that 
in the former cafe: (for the force that compreffes, 
is always proportionable to the weight requifite to 
make the feparation.)) ‘Therefore that fame Air, 
contiguous to their outward Surfaces, pre/s’d againft 
thofe outward Surfaces; and that with a force a- 
bove twice as great as it did in the former cafe. 
This Property of the Air therefore, is certain be- 
yond all difpute. i 


eS SECT. 
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An Experiment concerning the. Proportion of the 
méight-of Au, to the. weight of an equal bulk 
of Water, without: knowing the abfolute Quan- 
tity-of either. 


. Took, a-Bottle> wiuch held: more. than 3. Gallons, 
& (But how much more, we have no-occafion at 
prefent.to take, notjce.of,) and. of a form fomething 
oval.» which Figure: made choiceof,. for the ad= 
vantageiof, its more: eaifiesLibration in Waters. Into 
this. Bottle I put as much Lead as: would ferve: to: 
fink it below, the: Surface: of the Water. And: the 
reafon why I chofe rather to have.the; weight of 
Lead inclos’d within the Bottle, than fix’d any where 
on the out-fide, was, to prevent the Inconveniences, 
which in the latter cafe muft needs have arofe from 
Bubbles of Air: For thefe Bubbles would have inevitably 
adher’d to, and lurk’d in great plenty about the body 
of the Weight , had it been plac’d on the out-fide: 
Which mut have caufed {fome Errors in the Com- 
putations of an Experiment that requir’d fo much 
exattnefs and nicety. - | 
` Thefe things thus provided; the Bottle (contain- 
ing Common Air fo clos’d up,) was by a Wire fuw 
fpended in the Water, at one end of a very good 
Balance, and was counterpoiz’d im the Water by a weight 
: = 0 
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of 353% grains inthe oppofite Scale. Then being 
taken out of the Water and {crew’d to the Pump 
in § Minutes time it was pretty well exhaufted ; 
the Mercury in the Gage ftanding at heat 29% inches. 
After which (having turn’d a'Cock that ‘ferew’d 
both to the Bottle andthe Pump, and fo prevented 
the Air’s return into it again; J> it was taken off 
from the Pump, and fufpended as before, at one 
end of the Balance in the Water. And now ‘the 
weightof it was but 175: grains ; which therefore 
fubtraéted from 358: grains Gheweight of the Bot- 
tle with theinclosd Air, before it had been applied tothe 
Air Pump,) gave for the difference 183-gvains; which 
difference muft confequently be the weight of the 
quantity of Air, drawn from: the Bottle by the 
Pump. ; 

- Having thus determin’d the. weight .of the ex- 
haufted Air, a Cock was open’d under Water, up- 
on which the Water wassat firit impell’d with a . 
confiderable violence-into the Bottle, (tho’ this force 
abated gradually afterwards; ) and. continued to 
zufh in, till fuch a quantity was enter’d, as was 
equalto the bulk of the Air-withdrawn. And then 
the Bottle being examin’d by the Balance again, 
was found to weigh* 162132 grains: From which 
fubtraGting 175% grains, (the weight of the Bottle with 
the fmall remainder of included Air, after it was taken 
trom the Air-Pump,) there remains 151956: grains, 
for the weight of a maffe of Water equal in bulk to the 
quantity of Air exhaufted, So= that the proportion of 
the weights of two equal bulks of. Air and Water, is as 
183 to 1619561; which is as 1 to 8857: ; or, in 
round Numbers, as 1 to 885. | 
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And there are:two things particularly obfervas. 
ble in this Experiment. 


Firft, That in making it after this manner; 
one need not be very follicitows about a nice and ag- 
curate Exhauftion of the Receiver, The Succefs of 
the Experiment does not at all depend upon it; 
forto what degree foever the Exhauftion be made, 
it muft {till anfwer in proportion to the quantity 
taken out. Neither can any more Water: poffibly 
enter into the Receiver, than what: will jut fup» 
ply the place and fill up the room, deferted by the 
exhaufted Air. 


But, Secondly, The Seafon of the Year into be coms 
fider'd in making of this Experiment. J made it inthe 
‘warm Month of May; the Mercury in the Barome- 
ter ftanding at the fame time at 297%. inches. 

From whence tis reafonable to conclude thatsa 
fenfible Difference would arife, were it to be tried 
in the Months of December or January; when the 
State and Conftitution of the Air, is ufually. dif- 
ferent from what ’tis in the foremention’d:Month. . 


SECT 


SECT V.. 


An Experiment fhewing that the Afcent of Liquids 
in [mall Tubes open at both ends, % the fame 
in Vacuo-as in the open Air: i => 


Took three /mall Tubes of different diameters, and 
fix’d them in..a piece of Cork, inan exa per- 
pendicular pofition: Alfo their lower Orifices were 
fet as nicely in one and the fame Horizontal Plane as I 
could. ‘This Cork I faften’d to a Wire, which 
pafs’d thro fome: Collars: of Leather, included ina 
Box onthe upper Plate of the Receiver; by which 
means. I could at pleafure elevate or deprefs the 
fmall Tubes, without any danger of the Air’s get- 
ting in.. Then {ome Water, which was tinged see rig.3. 
with a deep Colour, -being fet on.the lower Plate; 7’ 1. 
the fmall, Tubes (which had. never. been. wetted) 
were drawn to the. upper part of the Receiver by 
the help of the foremention’d Wire. And the Air 
being exhaufted, the faid Tubes were made tode- 
feend (by the fame Wire. which;drew them up,) till.: 
their lower Orifices were immers d juft below the fur 
face of the tinged Liquid. This was no fooner done, , 
but the Liquor mounted up in each of them to a 
confiderable height. above its furface in the Bafon.; but 
higher, in, the, fmaller Tabes, than in~the larger ones. 
And, what was farther worth notice, the Liquid ` 
: z 1. 


fo elevated was alfo retain’d in thefe fmall Tubes, 
tho’ their lower Orifices. were lifted out of the Wa- 
ter. 
Upon the re-admiffion of the Air, the Fluid flood 
at the very fame elevation, in each of the Tubes, 
as it did before. „What height foever it mounted to 
in Vacuo ; it preferv’d the fame, without the leaft:fen- 
fible alteration, when the Air was permitted to 
have free accefs to it again. 


So that the Matter of Fa& obfervable in this Ex- 
periment, is contain’d under thefe two Heads. 

Firft, That the Fluid rofe in the fmall Tubes in the 
Exhaufted Receiver, 

Secondly, That: the admiffion of the Air made no change 
in the Height. 


From both which put together, it follows di- 
reCtly (ast take it) that the Air is wot the Canfe of 
the Rife of Liquids in forall Tubes. For if it be, how 
then does the Liquid come to rife in the exhaufted 
Receiver? . 

If it be faid, that the Vaezum is not a perfec 
one, and there is fome portion of Air left in the 
Receiver; I enquire then, if that {mall portion of 
very-much-weaken’d Air left in the Receiver was 
fufficient to raife the Fluid to fuch a height, would 
not a new force of Air Jet in, have made an alte- 


ration, and carried ‘it yer to a greater height? If 


the Liquid rifes by means of that Air ‘left in the 
Receiver , ’tis certainly by vertue of its Preffure'on 
the Surface of the Stagnant Fluid, into which the 
Orifice of the fmall Tube is put: ` And therefore 
when that Preffure is ftrengthned by the force’ of 4 
flew quantity of Air admitted in, this more aa 
u 
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ful Caufe fhould produce a greater Effet; and the. 
Fluid Mould rife higher: Which yet it does not, 
but keeps -at the fame unvaried, height. From 
whence, I think, I_ may’ without: feruple conclude, 
that the Air: has. nothing: at all’ to: do» in: this mat. 
ter : For ’tis plain Fag; that the abfence of it does 
not hinder, nor its prefence help: the Effet: And 
what neither helps, nor hinders, no Philofophy in 
the: World. will, allow to: bé a Caufe. - : 

Befides, if to. the Matter, of Fact afforded by this 
Experiment we add a Confideration or two. more, 
it will render the Argument yet more fenfibly con- 
vineing, For Liquids will rifein fmall Tubes, iz the 
open Air (as wesfee every day :)- Again, they: wilt 
keep-the fame height they have rifen:to in Plezo, after- 
the Air be drawn out and they beleft in Vacuo.. 
Now joyn thefe two Confiderations with the for- 
met, and E think it renders: the Evidence as com-. 
pleat: as can, be defired:, For if Fluids will rife (in 
fmall Tubes) i# the open Air, and alfo in the empty 
Receiver; And if they will keep. their height they 
rofe: to. in Plexo, tho? you make a Vacuum; and keep: 
their height they -rofe to in Varady tho” you make a 
Plenum ;. then tis. manifeft, that this: Phenomenon: 
is. abfolutely indifferent, with refpe® either to the: 
Prefence and Action, or tothe Abfence.and: Non-aétion o£ 
the Air; and therefore that the Air it. felf cannot: 
be! the Caufe of. it. 


T would farther-add-here an Obfervation or two 


that Ihave made, concerning. the Properties of thefe 
fiwall Tubes. 


Firft >a 
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‘Firft, I£ a {mall Tube be bent into the form of 
a Syphon, then obferve how hizh the Liquid would of it 
felf rife in the fhorter Leg of fuch a Syphon, if it were 
immers'd in Water; for the Orifice of that fborter Leg 
of fuch a Tube, muft always be at leaft asfar below the 
furface of the ftagnant Fluid as that Height amounts 
to, before it will run out at the longer Leg. Which is 
a pretty remarkable difference between thefe {mall 
and the vulgar larger Syphons, For in Thofe we 
are not limited to any certain and particular depth, 
at which the Orifice of the fhorter Leg muft be 
plac’d before the Water will run out at the longer : 
But in Syphons made of very minute Tubes, fuch as 
Liquids will fpontaneoufly elevate themfelves in, there 
is requir’d a certain depth at leaft, for the immerfion 
of the Orifice of the fhorter Leg; fince all Depths lefs 
than the Height of the fpontaneous Afcent, will caufe - 
no effufion of the Liquid out ofthe Orifice of the lon- 
ger Leg. 

And from hence ’tis an obvious Corollary, That in 
mall Syphons, whofe Orifices are of bid diameters, thofe 
need to be plunged to the leaft depth tor caufing the Water 
to run out at the other Leg,) whofe Orifices are the lar- 
geft. For in Tubes of the largeft Orifices, the Fluid 
a{cends of it felf to the leaft height. Wherefore fince 
in order to the running of the Liquor, the depth of 
the Immerfion muft be (at leaft) equal to the height 
of the fpontaneous Afcent; it apparently follows, 
that Syphons of a larger Orifice will run at a lefs 
depth of the fhorter Leg’s immerfion below the Sur- 
face of the ftagnant Liquid, than thofe of a-narrower 
Orifice will do. 


Secondly, 
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Secondly, By Trials made with Tubes of various 
fizes and proportions, I found this to be a conftant 
and perpetual Rule ; viz. That fo much of the Liquor 
would always remain fufpended in them, when lifted up 
out of the stagnant Fluid ; as would be elevated above the 
Surface of it, while they were immersd in it., From 
whence it follows, that fome Caufe ( whatfoever it 
be) which concurrs to the elevating of the Fluid in- 
tothe Tube, while it is imméers’d; does contribute ` 
as powerfully to keep it at. the fame height, after 
the Tube is taken out of the ftagnant Liquid. 


An Account of an Experiment, concerning the 
quantity of Air produced from a certain quanti- 
ty of Gun-powder fired in Common Air. 


Took a fine Glafs Tube, about 36 inches long, the 
diameter of whofe- Bore was near + of an inch. 

‘Ehe upper Orifice hada Ferrel, foder’d to a Screw 
cémented on it, to which was fcrewd: a Cock: The 
lower Orifice was quite naked and open, it being 
no sway:needful to have any guard fet om that 
part. “Near the upper part of this Tube,” in the 
in-fide, ‘was’ fix’d a piece of Cork, notch’d on its 
edges,»to give the greater fcope and liberty to the 
Explofion: The Cork had a {mall Cavity in the mid- 
dle of it, the better.to hold the-Gun-powder, which 
was let down upon it thro’ a fmall Glafs -Fuemel, be- 
= M fore 
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fore the Cock was f{Crew’d on. And inthis manner, 
was the lower Orifice of the Tube plunged under the 
furface of the Water contain’d ina Veflel. The 
Cock being then fcrew’d on, and open; ’twas an 
eafie matter, by fucking at it with ones Mouth, to 
remove the Preffure ofthe izward Air: by which 
means “the Preffure of the outward Air would raife 
the Water in it to any determinate height, And 
the Tube being accurately graduated by a File on 
its out-fide, one might meafure the quantity of the 
Afcent with all the eafe and exa&tnef imaginable. 
When the Water had got up to the intended mark, 
the Cock was turn’d, which kept it fufpended there. - 
And_a Burzing Glafs being applied, the Rays, were 
drawn to a Focus upon the Gun-powders which 
fired it very. quickly, and fore’d the Water down 
with a great violence ; but it rofe again fuddenly 
afterwards; however, it refted fo far below the mark 
it {tood at,before the Explofion; as, was-equatto the 
quantity of /eeming Air. \produc’d thereby: The 
quantity’ of Gun-powder uled in this Experiment, 
was exactly one grain. And I found that the quantity 
_ of fpace the Water had deferted juft after the Ex 
plofion, was fuch as., would contain, nearly-a,cubi-. 
cal inch of Gun-powder, the weight’of which was. 
equal to 222 grains. So that 222 grains of the fame. 
Powder, feem. (as foon as fired) to. produce: fome- 
thing, which poffeffes the {pace of fo many cubical 
inches of Air, Naw whether the {pace deferted by the 
Water is poffe|s?d bya Body of the fame weight and den, ty, 
or which has the fame qualities with Common dir > Idare 
not determine; fince an Experiment I lately made. 
(to try, how much the heat produc'd, by the. Explafion of the 
Gun-powder , might contribute to the largenefs of the 
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Space deferted by the Water) feems to conclude other-. 
wife. That matter was thus: 

_ The whole fpace deferted by the Water, was di- 
vided Cength-wayes) into 20 equal parts. Now an 
hour after the firing of the Gun-powder, the Water 
had afcended about +; of the whole f ace, which 
was 2 inches accurately fpeaking, or fuppote it to 
be 2: inches, “At the diftance of two Hours after the 
firing , it had‘got up tonear + of the fame. And 
then I judged it might have been of an equal Tem- 
per with the external Air, (and confe uently not have 
given way to the Liquid to have rifen any higher.) 
But continuing the Experiment ftill farther, I found 
(to my great furprize) that two hours after the lak 
Obfervation, the Water had mounted to about $ of 
the fpace. Next Morning (which was about 18 
hours diftance ) it had reach’d near 32, or £ the firft 
deferted fpace. And continuing thus to rife, I 
found that at the end of r2 days, the Water had 
afcended to fomething more than+Z. And at 18 
days, it had reach’d ro of the 20 parts at firft de- 
ferted by it. And at this lation it refed, continuing 
there for 8 days, ‘without alteration. 


I would obferve one or two things here, before E 
‘Make any Deduitions from this Experiment, 


| Firfty That T all-alung confider’d the Temperature of the 


“Air, and found that it contributed nothing atall to this 
add Phenomenon, 


Secondly, That tho? the Account heré given may. 
feem to thwart fome Accounts formerly given about the 
fring’ of Gun-powder in Vacuo, yet, confidering ar 
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wat difference of the Mediums in which the Experis 
ments were made, they may be reconcil’d to one 
another. For when the Gun-powder was fired in 
fo thina Medium as 4 wear Approach to a Vacuum, 
"tis plain that the Air remaining in the Receiver could 
fuffer no more by the Explofion, than in proportion 
toits quantity ; which quantity being fo very incons 
fiderable, the Effeéts could but anfwer accordingly, 
Befides, were thofe Experiments. to) be repeated 
again, fome Occurrences, which at the firt Trials 
might pafs unheeded, would -perhaps be taken notice 
of, which might render all more eafie and. agreeable 
than now it feems to bes. .. aS. 


Corol. x, "Its plain, that the. matter produc’d by the 
Explofion, (whatever it were,) was of a [pringy contractile 
Nature, and but very little in genii in proportion to 
the {pace which it at firft forc’d the Water out of. For 
it reduced it felf at laft into the.zoth part. of the 
{pace deferted by the Water; that is, into the 2oth 
part of a {pace equal in content to a cubical inch, 
Or 222 grains of Gun-powder. So. that it was in 
bulk equal to no more.than about 11.grains, which 
is nearly the 23th part of the aforefaid number. 


Corol. 2. Fhe CoutraiFion or Reftitution-of this 
Springy matter was not equable and uniform, nor indeed 
(as far as I could. find,) according to any regular Law ; 
but very spinnin with refpet to the ‘Times. For 
the degrees of the Contraction would be as the Spaces 
Cresiprocaly} into which the Matter was reduc’d by 
that Contra@tion; and the Spaces. into which the 
Matter was reduc’d, were exactly difcover’d by the 
afcent of the Water. Now at one hour (after the firing 
of the Powder) the Water had afcended 2 of the Di- 

vifions ; 
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vifions; at 2 Hours, 4; at 4 Hours, 5 ; at 18 Hours, re; 
at. 270 Hours, 17; at 432 Hours, 1 9; where it ftood’ 
without alteration for the {pace of 8 Days: So that 
the encreafe of the Waters Afcent, and confequently: 
the Reftitution of this contra€tile Matter, was very 
far from Being equable and ‘regular. At firft it an- 
fwer’d in proportion to the Times; but afterwards. 
varied enormoufly from that Law; as is apparent. 
For in the firft 4 Hours, it rofe 5 Divifions; and at 
the end: of 28: Hours, it had rien but yö : So ‘that 
in the laft 14 Hours of the 18, it had gain’d no more: 
fpace than it had the firt 4 Hours; which was 5 
Divifions.- And fo in the reft-that follow, the diffes- 
rence: Wass{till greater. A do zsong 

NB... Whether. the Matter, which was the Caufe 
of this Phenomenon, were real Common Air or no}. 
is what I will not venture to determine: "Tis fuf- 
ficient for my: purpofe to have propos’d the Matter 
of Fact, and'to have prov’dithat this Matter- had 
fuch and fuch Properties.. To: me it feems highly pro- 
bable that it fhould be an Heterogeneous Compound of 
Gommon Air, of fome Aerial parts refiding in the Gun 
powder, and of the Nitrous and Sulphureows Matter which: 
are Ingredients’in the fame: For all thefe muft 
needs (I fhould think) be violently hurried and mix’d: 
together, upon the Explofion ; and confequently;. 
mutt all joyntly compofe one Heterogeneous Me- 
dium, which afterwards difplay’d-it felf by fuch Ef 
fects:as I-havenow mentioned.: >= 
-The Elaftick or Self-reftoring Property of this Matter; 
feems cherfly to be owing to the Air contain’d there-- 
in, And that the Springs of dir may be fo-difordered by: 
a violent impulfe, as to require Time to recover their Na- 
tural flate again, will be very clearly made. out by. 
the following Experiment. f 


“An Experiment about difturbing the Spring of 
the Air. | 


Took my step at Engine, and put about $a pint 
A of Water into the bottom part of its Bra/s Recei- 
ver. ‘Then the upper part being ftrongly fcrew’d on, I 
threw into, it with the Syringe about 3 or 4 Atmo- 
f{pheres of Air, as near as I could Sei : and: in this 
ftate I fuffer’d it to remain fomething more’ than 


..am Hour. Then letting out as much of the Air 


Cby taking off the Syringe) as would readily go 
away, I prefently ferew’d on in its room a Box of 
Leather Collars, thro? which there pafs’d a {mall Glafs 
Tube, open at both ends, whofe lower Orifice was 
plunged under the furface of the included Water. 
After this, in a very little time, I found the Water 
had afcended near a Foot in the Tube; and it cons 
tinued rifing, tillit had reach’d near 16 inches. 

Upon a Repetition of this Experiment, I let the Air 
remain in that ftate of Compreffion for about 18 
Hours. And then (proceeding in all refpects as: be- 
fore) I. found the included Water afcend gradually 
in the Tube; and obferv’d That motion for the {pace 
of 6 Houts: At which time the little Tube was ac- 
cidentally broken, and fo farther Obfervations for 
that.time prevented. But however, from hence we 
may infer, 


Corol. 


[ 87] 


— Corol. r. That the Springs of Air may be fò difturba: 
by violent Impulfes, or fries Compreffions, as to require 
confiderable time to recover their Natural’ Tone and Tei. 
per again, 


Corol. 2, And the Times which the Springs of Air 
will require for their compleat reftitution, will be greater 
or lefs, according ‘as the Forces by which they are thus im-. 
peld or compref d; are greater or les; or according as . 
the Times during which they continue in that violént flate, 
are greater or liefs. That it fhould be fo, is perfe@ly 
confonant to the Nature and‘ Properties of the Air; 
and that. it is fo, the Cireumftances of the Expeti- 
ment evince. For when'the-Air had lain comprefs’d 
for about 18 Hours, the Afcent of the Water was. 
more flow and deliberate ; it creeping up gradually 
for the {pace of 6 Hours together.--But-when it had 
fuffer’d the Compreffion but for the {pace of an 
Hour; the Water advanc’d upwards in the Tube fo. 
faft, that in a very fmall tinié it lad-mourited æ 
whole Foot. And there’s no reafon at all to: doubt, , 
but that longer Time, and more valid Compreffions, 
would produce ftill greater atid’ mote confiderable. 
Effects, as to.the times of the Springs recovering, 
themfelves. . l : 

And hence therefore; were this Proportiow once fet- 
tled and eftablifb'd by a fufficient number of Experiments ; 


from the Airs foregoing Compreffion, one might limit and. 


oretele the Motions of the included Liquid; and, vicé. 
versa, from the Motion of the Liquid, one might infer. 
the Airs foregoing Compreffion. 


Corol. 3.. Wherever therefore (in any Bodies whate- 
foever) the included Springs of Air fuffer any fuch Coma 
. preffions 
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preffions as thefe are, or any anfwerable to thefe. and there 
be any contiguous Fluid Matter for thefe Springs, as they 
reftore themfelves, to prefs upon; thefe fame Effects muft 
follow: That is, the Fluids muft be put in motion, and 
advance according as the others prefs them; and if they 
were in anyfort of motion before that motion muft be alterd 

and. either accelerated or retarded, -according as the Cour è 
and Direction of the Fluid be either with or againft that 
of the Aerial Springs, while they are in this action of Self- 
reftitution.. And: perhaps feveral Phenomena; as well in 
` Plants and Animal Bodies, as in other Syftems of Mata 
` ter in our Globe, may owe théir true Rife to fome fuch 
Caufe as this. ..’Tis certainly a poffble Caufe, from 
the Laws of Staticks ; and perhaps inquifitive Per- 
fons may find out fome Hifects of it. 


An Account of an Experiment, fbewing the Caufe 
of the Defcent of the Mercury in the Baro- 
| Meter, Mt Bot thx, isa ht monq bis 


ie WAS obfervable in the late violent Storm of 
Wind, that the Mercury in the Barometer 
did not only fubfide very confiderably, but alfo that, 
upon extraordinary Gufts, there were fenfible and 
manifeft Vibrations of it in the Tube. | 

Now, to account both for the Depreffioxs and Vi- 
brations of the Mercury in thefe and fuch-like Cafes, 
I contriv’d the following ` 
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EXPERIMENT. 


_ Having provided a Receiver, A, which held about see rig. 
‘16 Quarts, I comprefs’d in it about three or four?" V 
‘times 1S natural content of Air, by the help of the 
Syringe B: Which Inftrument is for that purpofe 
fcrew’d on at cc. This done, and the Stopcock D, 
. fitted to this Receiver, being turn’d; the Syringe 
was taken off, and a Brafs Pipe about half an inch 
diameter, reprefented by E, H,:-{Crew’d on in its 
room. ‘This Pipe is inferted into a well-fitted Bra/¥ 
Socket, which is fix'd in a {quare piece of Wood FB, 
and that direttly-againft. a Tube, GG, which enters 
the fame: piece of Wood, and is plac’d parallel to the 
Horizon. » Now, ‘out-of the fame piece of Wood,there 
rifes a naked Barometer, H H, the Cifferz of which lies 
open to the paflage leading from the forefaid Pipe 
E, to the Horizontal Tube G. Befides this, out of 
that fame péece-F, there proceeds another Horizontal 
Pipe 11, which runs to another fquare piece of Wood 
KK, plac’d at the diftance of 3 foot from the for- 
mer. And this fecond piece K, has likewife 2 Baroméea 
ter arifing out of it, LL; the Ciffern of which is 
alfo: open to the Horizontal Tube I, and by that 
means maintains a Communication with the open 
Ciftern of the other Barometer. All the parts. of 
the Machine being thus difpos’d, the Stop-cock 
was turn’d ; and the condens’d Air rufh’d out of the 
Receiver with a great.force thro’ the Pipe E, which 
difcharg’d it into the Horizontal Tube G. The re- 
fult of which was, that this rapid current of Air fo leffewd 
the Preffure of the Atmofphere upon the fagnant Mercury 
in: the Cifterns of the refpettive Barometers, that the 
Mercury was made thereby to defcend at leaf? 2 inches, 
= ON Nay, 


[go] 

Nay, that Barometer L L, which was 3 foot diftant- 
from the Aerial Stream, «was equally affected as the 
nearer one HH; the Mercury fubfiding nearly to a» 
juft Parallelifm in both. And ’tis farther obfervable, , 
that 4s the Force of the current of wir dimizifbd, Jo the 
Weight of the Atmolphere.recover'd tts Strength again, Bn” 
forè d the Mercury in theBarometers to & gradual afient. 
Hence, j 

Corol. 1. We havea clearvandwatural account of . 
the Defcent and Vibrations : of the Mercury, in wioleir 
Storms and Hurricaues,. Bor the “mighty Force: of 
thofe gufts of Wind, will-weaken the Preflure of- 
theincumbent Atmofpherick Columns ; from whence . 
a Defcent of the Mercury muft neceffarily: follow, 
And the interrupted uneven. AGion‘of thot Blaftsjor 
the quick’and fudden Returns of them, are ‘capable 
of producing and continuing the Vibratory Motions 
Ç. e. the quick Afcents and Defcents) of the fame, 


Corol. 2: Notonly the different Forces, but alfe-the 
different DireCions of Winds, are capable of prodacing 
a Difference in the fubfiding of the Mercury. © That 
Winds of different Strexgths fhould produce proportio: 
nal Effe&s, in breaking the Preffure of the Atmofpheric 
Columuis ; is as reafonable, as that a greater Power 
fhould fuftain a greater Pondus, ortake otf more of the . 
the Preffure of the fame Pondus, than a lef can do. 
And ’tis no lefs evident, that the different Direétions of 
the Aerial Currents, muft'be attended with different 
Effects too; thofe whofe Courfe is fromthe lower 
towards. the higher Regions. of the Atmofphere, , 
having both fborter and fizer Columns of Air to en- 
counter the Force. of, than thofe whofe Courfe js. 
from the higher to the lower, where the Columns 
bave both more length and denfity too.. I fpeak this 

; with 
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~with refpeG. to the real difference’ of the EfeGhimit: 
*felf, and not as to the outward fenfiblenefS of itto 
‘us; for.changes may happen, when we can’t or don’t 
obferve them. -But all; other €ircumffances: being: 
alike, this Circumflance of different Direéion mutt, D 
‘doubt not, producea real Variety. And if-all other 
‘Circumitances are not alike, then’ the Proportions of 
the Effects will be, had. from: the Compofition: of the 
Proportions oe direct, reciprocal, or both together) of 
‘the Caufes which make tliofe. different Circumftances, 


Corol. 3. Strong Winds may- affett the Avimal Oecas 
nomy,, upon this very account, of their altering the Pref: 
fare of the Atmofphere, . | 

- Let us imagine a-number of Pipes or Canals, of 
an elaftick flexible nature; replete with. fome Fluid; 
the Preffure of the incumbent Atmofphere is. in this: 
-cafe.to be confider’d asa Pondus; acting againft the 
Force, of thefe, Elaftick Canals}, with that. of their 
contain’d, Fluid. And according to Mechanick Laws, 
thefe diftra@tile Tubes- will be. fo far. compref’d by 
that incumbent Weight, till a jult Equlibriuny is; 
produc’d between the two Antagonift Forces; and 
. then, they, will. prefervesthemfelves on: both. fides-in 
that ftate, till fome farther alteration fhall happen, 
to leffen, the Momentum, either of one or the other, 
If therefore the. Preffure. of the incumbent Columns: 
of Air bein any meafiuwe broken:or taken. off ;: the 
Canals will, reftore. themfelves, fo: far forth: by. theis 
Elafticity, till the Momentum of their Renitency: bea 
comes equal to that.of the diminifh’d Preflure, From» 
whence ’tis-manifeft, ({uppofing the.contain’d Fluid 
to. be in Motion.) that; the Rate of- the Progrefs: 

of that Fluid, .muft needs. undergo: an: alterations: 
in proportion to- that of the Change. made in 
l N 2 the 
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the external” Preflure, For the? ftronger Preffure” 
will ftraicen the Canals, and- confequently encreafe 
the Velocity of the Fluid: as, on the other hand, 
the more feeble Preflure will give way to the 
Canals: endeavouring to enlarge themfelves; and 
by that- means: will contribute to the more flow 
and deliberate motion of the Fluid. ‘The applica- 
tion of all which to the Bodies of Animals, is very ob- 
vious and eafie: For they are nothing more thanfo 
many complications of branching Canals, ‘and tender: 
flexible Membranes,eafily yielding to an external Pref- 
{fure or Pulfion, and- capable of reftoring themfelves 
by their innate Spring; . Fhe great weight of the: 
Atmofphere is always preffing down upon thefe: 
Machines; and ’tis the {pring and» renitency of their 
parts, which is the counter-balance toit, and preferves: 
them from receiving injuries by it. The Veffels con-- 
fequently, which ferve for the Diftribution of the A: 
nimal Fluids, being differently ftraiten’d and com- 
prefs’d by the various weights of the incumbent: 
Atmofphere ; the Liquids are affected with new 
and different degrees of velocity. © And therefore 
when any extraordinary Changes happen in! the’ 
Weight and. Preffure of the Atmofphere, there mutt: 
be (ceteris paribus) as confiderable Changes in the 
motions of the Fluids. But violent gufts of Wind, Hur- 
ricanes, and the ‘like, will neceflarily- produce very 
great: differences in theweight of the incumbent : 
Atmofphére: And therefore, I fay; very confiderable 
Alterations may be made in the Motions of the Li- 
quids in Animal Bodies, by fuch Caufes as thefe.: 
From whence it follows, that whatever Changes’ 
are poffible to` be produc’d’ in Animal Bodies; by: 
the meer alteration. of the velocity of the Liquids; 
are (in fome meafare- at leaft) producible by very 
{trong 
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ftrong and’ violent Winds And thefe changes in the 
Animal Oeconomy, (viz. that depend upon the alter’d 
Velocities of the Fluids) are not a few. 


Coral: 4. The -weightsof the: “Atmofphere being 
diminith’d inore place, itvis alfo'as much diminifh’d’ 
at the fame time in another place, which holds a` 
_ communication with the former. 

This is plainly vifible. in the Experiment it felf. 
For the Force of the Air-in the Ciftern in the In- 
clofure F, being broken by the violént eruption | 
out of the Pipe E; that alfo of the Ciftern in. 
the inclofure K, which communicated with the for- 
mer, was fo far diminfh’d too, that the Mercury: 
(whofe height depended upon‘it) fubfided in that Ba- 
rometer juft (or near) as much as inthe other. And the. 
. like Effets muft be produc’d otherwhere,’ when the 
Circumftances .anfwer to thefe here.” j 


An Account of fome Experiments, made on the’ 
Phofphorus :z Vacuo. 


EXPERIMENT- l. 


-4 Aving provided a. dark Room, I drew fome- 
L A Lines with the Pho/phorus ona piece of Blue 
Paper: This immediately became Juminous in the- 
open Air, and apear’d with a Wave-like U ndulating ` 
Motion. But being ‘plac’d in a Receiver, after fome” 
few ExfuCtions, the undulation ceds’d ;~ But the“ 
Light feem'd confiderably augmented. ‘The Recei- 
ver being farther: exhaufted, it grew fill pey 
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-and continued with that.encreafe of Luftre,. till am 
admifien of: Aut, which: did fenfibly .diminifh, it: 
This decay of. the Light was alfo gradual; anfweri 
-to the gradual admiffion of the Air : Tho’ upon the 
“Repetition ofthe:Experiment, fome.Perfons prefent 
‘Dehend jhe Light..not altogether fo brisk and vivid 
as at, fir, 


LOMO L PERIMENT T 


Y Took ‘two, or- three {mall pieces of Phofphorus; 
which being put intoia Glafs,Dith, I mix’d.with 

it afmall quantity of Ou of Vitriol, Oil of Tartar per 

Deliquium, and Oil of Cloves, This mixture fir'd 

the Phofphorus in the open Air: but it was extin- 

guifh’d again by the. addition of alittle common 

Water. ‘Fins Preparation, being included ina- Re- 

ceiver ; very little Light appear’d. But the Air be- 

ing exhaufted, it became very apparent, witha brisk 

and vigorous emiffion of Steams. The Ingredients 

of this Compofition-in the Difh, feem’d at the fame 

time to refemble a boyling Flame, and exhibited a-co- 

pious Light ; fo that feveral ObjeCts that were near, 

became very diffinguifhable. And this lucid appear- 

ance. continued till the Air was admitted :. but 
upon.that, all became opake: and. dark.. Neither 

_would fhaking: the Engine (by «which means the 
mixture it {elf underwent an agitation) produce any 

fenfible-recovery, of the Light, 

EXP E-. 


Bite ERIMENT- IH, : 


-Compofition into a Bottle with a narrow 
eck, I included’ in itin a Receiver; and it yield-- 
ed then but very little Eight.: But upon the ex- 
hauftioh of the Air, it began to be luminous; ñd 
the Light improv’d ‘in proportion. to’ the encreafing . 
Rateietion of the Air, iffuing ‘out of the* Bottle in. 
a: Pyramidical form. 

At laft (tho the Receiver was well extaufted).the - 
Steinis; then emitted, did fairly afceadin that very. 
rare dnd thin Meéditm, and reach’d ‘the upper parts. 
of the Receiver, (which >was not a tall-one, ) but - 
defcended’ down again by the fides of it. Upon. 
the Re-admiffion 6f the Ait, ‘the Light perfectly va- 
nid; and it would ‘have been-in“vain (as I- have. 
often tryd) to have expé@ed the recovery of it in- 
the open Air. ee failed 

Thefe three Experiments-do all*ekxa@ly agree, in 
confirming this Conclufion, viz. That the Phofphorus- 
Light is improwd, by the Rarefattion of the Air. Coms- 
mon Air is therefore fome way or otheran Impe-- 
diment to the Ation of thofe Steams on which the 
Light-giving Quality depends, It remains- therefore 
to be enquir’d, By vertue of what Propërty “of the Air 
itis, that the ACtion of the Luminous Steams is ‘thus 
impeded ? 

And I think it highly reafonable to ‘conclude; 
that the Preffure of the Atmophere is that Impediment- 
upon the Luminous Matter in this cafe. Forthe Air, as- 


a Pondus incumbent on the. Body which a 
we: 


He puta fall quantity of the forementiow’ a” 


a [9 J | 

the luminous Matter, urging the Surface on all fides, 
and rendring it confequently more clofe and com- 
pad; the lucid Steams, whofe efforts and endeq- 
vours to expand themfelves cannot balance. this 
over-ruling Preflure, are by that means kept in, and 
cannot, be difcharg’d. j5..-..,: - oe 

Yet Ido not fee that we can argue here from the 
Denfity and Gravity of the Air, confider’d as a Me- 
dium. For if the luminous.Matter. were {pecifically 
heavier then. common Air, it-would much more. be 
heavier than rarefied Air in an Approach to a Va- 
canum; and confequently the.Steams could not rife, 
nor the Light appear, ( much-lefs improve,) in the 
exhaufted Receiver ; as we feeit does, - 

Again, If any thing depended:on théLuminous 
Matters being; fpecifically lighter than Common 
Air, yet in the feveral degrees of Rarefaétion 
approaching toward a. Vacuity, there Avould be 
Mediums produc’d, approaching {till nearer. and 
nearer to, the,Specifick Gravity: of the luminous 
Matter. And confequently, as the Receiver is-more 
and more exhaufted, fo the Fumes fhould be dif- 
charg’d in lefs. plenty, ; and afcend with lefs veloci- 
ty. Whereas. on the contrary, they rife more co- 
pioufly ; and.¢¢he Light being more bright and vis- 
vid too) ’tis plain that. they expand themfelves, not 
with lefs, but greater force. And therefore I think 
the Gravity of the Air -as a Medium, has very little 
Gf any thing at all} to do in this affair. But the 
Preffure or Gravity of the Air, asa Pozdus, I believe, 
will account for it; and, as far as I can fee, is the only 
Property that will do {0.5 

I would remark here farther, particularly with re- 
gard to the third Experiment, that the Phofphorus 
Steams were apparently fpecifically heavier than 

. ; the 
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the Medium produt’d in the Receiver by the daft 
exfuction. For they did defcexd in that Medium: 
And from hence I may fecurely infer, that they 
did notafcend in that Medium by Hydroftatical Laws, 
but bythe meer Impetus of their own Vibratory 
Expanfive: Motion, or the Force with which’ they 
were emitted from the Body which contain’d them, 
upon the removal of the Preflure which -was be- 
fore an: Impediment to-their difcharge. For, that 
Impetus being fpent, or overpower'd by. thejr Gravi- 
ty, they.’ .neceflarily defcended: again by vertue of 
die Law, ' which obtains in all Portions of Matter 
of all forts whatever. rt 


An Account of fome Experiments made about the 
Propagatwm-of Sounds in Condens’d and in 
Rarehed Arr. | 


EXPERIMENT L 


“ Concerning the Propagation of Sound inCondens’d Air. 


Bell being included in a Brafs Receiver, was 
plac’d at one end of a Room about 5o yards 

in length: At the other endof which, fome Perfons 
ftood'to obferve the Sound. Before any Air at all 
fr Q was 
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was iñje&tèd; the Bell. (by fhaking the. Receivery 
might be heard at that diftance, tho? not without dilin 
gent attending to it, When one Atmofphere was in- 
jected (if I may take the liberty to ufe that expreffion,) 
the Bell being fhaken as before, the Sound was ob» 
ferv’d:to be very fexfibly: augmented... “When two 
Atmofpheres were injected,’ there was manifeftly a 
much more confiderable improvement of the Sound... But 
upon the intrufion of the 3d; 4th, and 5th Atmo- 
{pheres,gthe Sound feed not to be augmented: in pro- 
portion to what it was at the firft and fecond. Hows 
ever, it was obferv’d, that at this 5th and laft- injedti- 
on, the Sound was very near as.loud and fenfible at 
the 50 yards diftance, as it was when the Bell was 
ftruck in the open Air, without being inclofed in. 
the Receiver at all. j 

Now the Reafons of the Sound’s not proportio- 
nably encreafing in fo. much greater Condenfations, 
I believe, maybe thefe, 


Firft, The Deficiencies of the injected quantities of 
Air, For the Valve, which fhould-have hinder’d: the 
return of the inje&ted. Air, might not perform its. 
Office fo exa@tly, or hold fo tight as it fhould have 
done; and: by that means fome portions-of Air- 
might efcape,and confequedtly-the quantities inje&ted | 
not be fo great.as was fuppos’d : from whence it 
would’ be ‘no great, wonder, that. there fhould. be,a 
failure in the proportion of the Encreafé and Pro. 
pagation of the Sound, . 


Secondly, 
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Secondly, Tho’ 25 Compreffions of the Syphon are 
equal to the Natural Content of the Receiver; yet 
when the Air becomes pretty ftrongly con- 
dens’d (as "tis by the intrufion of 4 or 5 Atmo- 
{pheres;) the remaining. Air at every ftroke, which 
will lie between the bottom of the Embolzs and the 
Valve, tho’ it be but little, yet is of the fame den- 
fity; at that time, asthe Air in the Receiver ; which 
therefore,.upon drawing up the Embolus, will extend 
it felf to fuch a fpace of the Cylinder, as it can 
fill up by expanding it felf into the ftate of com- 
mon Air ; and is fo much as this comes to, of what 
fhould be injefted at every ftroke: 25 of: which 
ftrokes, as I faid before, are equal to the natural 
Content of the Receiver. And hence the Deficien- 
cies of the real quantities, which fhould be injected 
by a certain number of ftrokes; may be very confi- 
detable; and to: compute ’em, would be a_bufinefs 
of as much difficulty. 
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ExpRRIMENT II. 


HE fame Trial was made abroad’in the open: 
| Fields, and with the fame fuccefs as. the for- 
mer, Upon fhaking the Bell before. any Air awas. 
inje&ted, the Sound was but juft audible at 30 yatds. 
diftance.* When “one Atmofphere was injected, it 
was heard as diftin@ly at 60 yards diftance, as be- 
fore at 30. Upon a fecond injection, the Bell might 
be heard-at 90 yards diftance. But after that,, tho’ 
hear’ 160 ftrokes of the“ Forrer were repeated, yet it 
could hardly ‘be hieard 26 yards farther; whith Tat- 
tributein great meafure tothe Reafons before-men- 
tion’d.. ng poean EEN 
~ "Phe time when this Experiment was made,. was 
ety >“ about five in the Morning, in. the Month of 
June. The weather very mifty, and little or no Wind: 
{tirring.- And the filence. requifite for the nice 
making fuch an Experiment, was by degrees inter- 
rupted by the Sounds of the five a-Clock Bells, and. 
other noifes from the City: all which in fome mea- 
fare contributed to the unfuccefsfulnefs of the latter- 
patt of the Experiment. But this I hope Tome time 
or other to,profecute farther; not difpairing in the 


“mean ti of contriving fuch a Gage, as will thew 


the certain Quantities injected, without any danger- 
or. hazard in the Attempt. 
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Exrrrtben® Tt 


Concerning the Propagation of ‘Sound in Rarefted 


Air.. 


Aving includedia-Belinaa:Receiver, which was . 

fhaken to make it ftrike,. ic was very . obfer- 
vable that the interpofition of the Glafs betwixt the 
Ear and the Bell, was a great _Impediment to, the 
Propagation of the Sound, tho’ it might, be heard at 
a good-diftance’ from it, But the Air.being gra- 
dually: exhaufted, and feveral. ftops. made, to fhake - 
the. Bell at the feveral different degrees of Rare- 
faction; T ound thatthe Sound was remarkably. di- - 
minifh’d at each of thofe ftops., At-laft, when. the 
Receiver. was very,.well:exhaufted, the Sound was 
fo little, thar the beft Ears could but juft diftinguifh - 
it: iG) -being like a. {malb {hrill Note, heard at-a 
mighty-diftance, As the Air-was gradually admitted: 
into, the Receiver again, fo the,Sound. gradually en- 
creas’d.; this aagmentation in the more. denfe Medium, . 
anfwering by. proportional:degrees to the Dimipution 
inthe more; Rarefied one. Andewhen. the Receiver 
was again replete with Air, the Sound feem?dfome- 
thing more clear and’ diftinguifhable,. than it did: 
when the Bell was fint included; before any of the. 
Air, had been drawn out. b 
“The Obfervation. therefore to.be deduc’d from:thefe. 
Experiments, is.this, viz. That. Sounds are augmented 
in-Condened, and: dimini[brd-in Rarefied, Air : or, that 
That Undulating Motion, ia which Sound: coniilts, . 
ebniige = is 
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is propagated with more facility and advantage in 
Condens’d, than in Common; and in Common, than 


in Rarefied Aire. o 


And from hence we may infer, 


“€orol. 1. That the Diftances at which the equally- 
Strong Percuffions of the fame fonorous Body {ball be equally 
„audible to the fame Ear, in Condens d, Common, and 
Rärefied Air, Cor, which is the fame thing, in Airs of 
different degrees of Denfity,) muft betaken in fome propor- 
tion to the Denfities of thofe feveral Mediums, thro which 
the Sound is thus propagated, And that therefore, were 
that proportion talira by fufficient Experiments: from 
the Denfities given, the Diftamces might be inferr’d; or 
from the Diftances given, we might conclude the Denfi- 
ties requifite to make a Sound of a given Degree, to be 
equally audible at thofe given Diftances. And therefore, 
were we to fpeak of the utmoft Limits of Diftance, 
at which any given Sound is audible at all; “tis 
plain that thefe Limits muft be determin’d by the 
fame Law of Proportion concerning the Denfities of 
the Mediums. Becaufe the wtmojft Limits, at whichany 
given Sound is audible at all, in any given Mediums ; 
are likewife the Diftances, at which that fame Sound is 
equally audible in thofe Mediums. For whena Sound 
is but juft audible inany Mediums, ’tis then equally 
audiblein thofe Mediums. 


Corol., 2. The Diftances at which the different orin- 
equallyftrong Percuffions of the fame fonorus Body fhalt 
be equally audible to the fame Ear, in Mediums of diffe- 
rent Denfities, muft be taken, in -fome proportion, com- 
pounded of the ftrengths of the Percuffions, and the Den- 
fities of the Mediums, = And univerfally , to have 

Sounds 
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- Sounds (ceteris paribus Jzaudible or diftinguifhable 
in any given ratio; will require fome compofition of 
the Proportions of Diffances, Denfities, and Forces of 
Percuffion. 


Corol. 3. Speaking ftrittly, Sounds are not at all times 
equally audible to us here upon the Safro of the Earth. 
I mean, the like Percuffions of the fame founding Bo- 
dies,°are not at all times to be heard with the fame 
facility; atthe fame diftances,. The Reafon of which 
is. fafficiently manifeft , fince the fate of the Atmo- 
fpherehere about us, undergoes Juch frequent Viciffitudes, 
(and thofe fometimes very confiderable-ones too,) as . 
to Rarefaction and Conden/ation. 


Corol. 4. Sounds diminifh or become lefs audible; , 
as we afcend upwards from the Surface of the Earth: And 
therefore in the upper Regions of the Atmofphere, and 
efpectally im thoje: where the Planets revolve, fonorous 
Bodies muft be at a diftance almoft infinitely near, (that is; . 
in contact with the Organ it felf;) or the Force with which 
they are firuck, almoft infinitely greats for Sounds to be 
equally audibles with what they are: hereupon the Surface 
of the Earth, The Reafon-of which) is plain, from 
the prodigious Rarefaction, of the) Mediam, in. thofe 
Regions. A Globe of fuch: Air .as-we have here ag 
the Surface; af plac’d at the: height of a Semi-dia- 
meter of the: Earth,..would expand titifelfnas fucha 
rate;:as:to-fill all the Planetary Orbs»as:far.as-that 
of Satara nay, and a much. greater {pace than that. . 
And:That Medium, in which the Planets perform 
their Revolutions, is fo fine and rare, as that. its 
Refiftance is. wholly . imperceptible ,. though. they 
have gone their Rounds-in. it. for fo, many Ages: 
To what a degree of Rarefaction” then does the 

= Medium . 
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Medium arife im thofe fublime Regions? And:what 
perception ‘fhould we have there of fuch Sounds, as 
-are here propagated to our Organs. with a great deal 
ofeafe and force? For, the ftrokes of the founding Bó- 
dy being equally forcible, the diftance of the Organ 
muft beliefs, ima raret Medium, in fome proporti- 
onto that rarity; that. the Sound may be-equally 
audible, as in a Denfer: And the Diftances being the 
fame, the Strength’ of ithe Percuffions muft be pro- 
portion’d “to the Rarety of the Medium, inorder 
to produce othe fame Effe :. And confeqiently, 
when the RarefaQtion of the Medium. 1$.(as it is\in 
thofe Regions, ) {o vaftly tranfcendent to what.?tis 
here on the Surface of the Earths lamOrgan {o made 


as ours is, muft either approach almoft infinitely- 


neater; or the-Sonorius Body mutt be ftruck with a 
force. almoft infinitely greater; that a Sound may 
imprefs the Organ there, equally with what it does 
here. ‘The crackling of "Thorns in a Fire, would 
fhake our Bar-with a vaftly-more confiderable. force 
here, than the largeft:Cannon, or the moft dread- 
‘ful'Claps of Thunder, would do there; were either 
of chem difcharg’d ata much lefs diftance from the 
‘Heater than what ‘we are‘now fpeaking of. 

The Muafick of the Spheres therefore is an Entertain. 
ment, which we math to defpair of ever hearing: 
and That Cozfort, be it as’ Celeftial as it will, yet 
‘wants a fit Medium Gf thar were all that is wanting,) 
to convey it tous. ‘The old Philofophers were much 
in the right, in faying thefe fine Sounds were never 
to be heard; and as much in the wrong, in Jaying 
down that for the Caufe, that the Noife was too 
ftrong and‘overwhelming to the Organ, for us to 
have-any perception of it, : 


Corol. 5. 
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~Corol. 5. The Diminution.of Sounds ia_Afcentsor 
Elevations above the Surface = the Earth, will be ig 
fome proportion to the Defcents.of the Mercury inthe 
Barometer at thofe> Elevations, . 

For were the Diminution of Sounds ‘exa&ly in 
_ a fimple or diret proportion to the Rarefaction or Ex- 
panfion of the Medium, at any heights in the Atmo- 
iphere; that Diminution would be exa€tly in a imple 
reciprocal proportion to the heights: of the Mercury 4n 
the Barometer at thofe Elevations : becaufe the Expan- 
fions‘of the Air are found to be reciprocally as the 
heights of the Mercury. And therefore if the Di- 
minution of Sounds-be in fome complicate direct pro- 
portion of the Expanfions of the’ Medium, ‘it’ will 
be alfo in fome: complicate reciprocal proportion of the 
heights of the Mercury in the Barometers And 
tt ag the Barometer might be made ufe of, 
to difcover and determine the Diminutiomof Sounds 
in any Region of the Atmofphere ; provided it were 
well determin’d by Experiments. beforehand, in 
what proportion Sounds diminifh according to the 
RarefaGion. wie 


An Account of an Experiment, concerning the Re- 
filition or Rebounding of Bodies, in Various. 
‘Mediums. 


' Peovided.ia ‘all Glafs Receiver, in the upper part: 


Æ of which I had a-Contrivance for the lodg- 
ment of ‘four Marbles, .( fuch as, ate generally fold’ 
at the Shops,)}) and from whence I could Jet them 
dropdown on,a. Plaze at, pleafure... The diftance 
from. ‘the -Pluze to. the. place. where the Marbles 
werevlodg’d, (and confequently the {pace of their 
defcent;) was about 134 inches. And as to the 
bulk of them, two of -thefe. Marbles weigh’d 59. 
grains; and the other two, 63 grains. The Plane 
on which they. were to fall, was a round flat piece 
of {olid Glafs, about 1 inch thick, and 34 inches 


over; the upper Surface of which was. very well 


ground and polifh’d. Tt was fix’d ina Tin Frame, 
contriv’d on purpofe-to keep its lower Surface from 
being contiguous to the Plate or Leather on which 
the Receiver was plac’d: the reafon of which Con- 
trivance was, to prevent an Inconvenience which 
would otherwife arife; as fhall. be, fhewn by and: 


“Al things being thus provided, the Marbles were 
dropt in Common Air ; that is, in the Air included 
in the Receiver. After this, the Air was exhausted, 
and they were dropt in Vacuo, And then an Atmo- 
{phere of Air was injeCted, befides the natural Con- 
tent of the Receiver, and they were let fall in that 

Coz- 


~i J 
Condens d, Aire T fay, one. Atwofphere: for Tidide not 
dare to venture.more, left the breaking of the Re- 
ceiver (which would be.a hazardous thing) fhould 
have been; the Confequence of it. 

Now, I-found, that.the Refilition. of the Marbles 
dropt in Kacuo, was fomething movethan that: of thofé 
in Common Air: And thofe let fall in. Common dir, had 
fome advantage in their Rebound, above thofe let 
fall in Air Condens’d, The Rebound iz Vaci was 
about 103 inches,.(which, was more than’ + of their 
Defcent,) In, Condensd. Air, it was. about ro. ini 
ches. Accordingly, in. Common. Air, we mutt count 
the Refilition.to be a Mean between the other two: 
For "tis extreamly difficult to determine to a Nicety 
in a. Motion fo fudden, and: of-fo-fhort a durations 
But this» however is:certain, that there was a fens 
fible difference. between the Rebound of thofe dropt 
in. Vacuo, and thofe in Condens’d. Air. As for the 
difference of the  Wleight.ofthefe. Bodies; “D. could not 
find that That made any difcernible alteration in 
their. Reflexion. Ta Wo 


I would give one Caution here, which may ferve 
to, prevent thofe, whofe. Curiofiry: may: lead: them 
to,.make thefe Experiments, from, falling into an 
Errour, which-I. my. felf: very: narrowly. efcap'd. 

he Glafs, (as D faid before) was. fix’d: ia a. Tin 
Frame, om purpofe. to, keep-the, lower; faasface of it from 
being ‘contiguous to the Plate or Leather, ow which the 
Receiver was plad, For when I firt try’d thefe 
Experiments, I us’d a StonePlane, laid carelefly upon 
the Leather which cover’d the Plate on which the 
Receiver ftood ; And accordingly, the Air being ex- 
haufted, the Marbles would not rebound {ð high by 
an inch, as when the Experiment came to be made 
P 2 p=. On 
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on the fame Plane in Common Air. The reafon of 
which was plainly this: That the Air being ex- 
haufted, the Leather confequently fwell’d, and by that 
fwelling rais’d the Plane which lay on it; and fo, 
eaufing it to le more foft and hollow than when 
’rwas only in Common Air, by this means the Re- 
filition became lefs in Vacuno, than in Common Air : 
and the Event of the Experiment prov’d quite con- 
trary, both to what it ought to havesbeen, to what 
was expected, and to what after came tō pais: For 
having fix’d the Apparatus, as before mention’d, all 
things fucceeded then, both according to expectation, 
andato. Pkilofophical Theory, 
- Corol. 1. Ix any: exact Computations therefore ‘of the 
Refilitions of Bodies, Account must be taken of the State 
of the Ambient Medium : For the Rebounds of the 
fame Body will not be the fame, in all the various 
conditions of that, as to Rarity and Denfity)” 
i : eis we l ; L 

Corol. 2. Here's a manifefte Proof of the Airs Re- 
fiftence. g ; 


FI know there are'many other Proofs befides ; but; 
I fay, this Experiment -alfo furnifhes one. “For the 
Difference in the Rebounds is no otherwife poffible to 
be. accounted for, fince the Experiment may be re- 
ly’d on as made to a fufficient degree of Nicety. 


Some 


ee De 


Syme farther Experiments concerning the Electri- 
city and Light, produc’d from various Bodies: 
by Attrition. : 


EXPERIMENT È 


Being a farther Improvement of one made before, to 
s ` o the fame purpofe. 


_-riments, how Bodies included in a Glafs,might 
e affeGted with a very fenfible Motion, by the bare: 
approach of one’s Finger near the outfide. I have. 
here fomething to add to the Account of that Sura, 
rizing Phenomenon, which will render it more won- 
derful fall; And che Appearance in this'Trial was 
fo much the more confpicuous, by how much the 
Apparatus made ufe of was better contriv’d and 
adapted thanein the former. oat 


T*obferv’d then, 

That when the Motion and Attrition of the GlafSiricewit 
had been continued about ‘two or three minutes, Fig: 6- 
and then ceas’d ; the-Fhreads feem’d to -hang in 
great difoyier, and without any degree of. erection: 
at all, for fome_fmall time... They continued in 


this pofture (as near as I could count) for ee 
"Té tnree. 


I; has been fhown in one of the foregoing” Expe- 
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“three or four feconds, and then they were extended even 
ry way towards the Circumference of the Glaf; and 
that with. fuch. a. ftrength, that. the Motion of the 
Glafs alone would not very much affect’em. But 
the ftrangeft thing of all, was to fee, that a Motios 
might be impref’d upon them by the approach of ones 
Finger, Hand, or any other Body, at more than three 1n- 
ches diftance from the outward furface of the Glafs, th? 
the Threads themfelves did not touch the iaward. one. 


T obferv’d further, 

That every time, the Motion of the Wheel and the At- 
trition of the Gla/s were repeated, the Threads might be 
mov'd, by the approach of ones Finger on the outfide, at 
a fiill greater diftance, 3 

Nay, I have found fince, that by blowing with ones 
Mouth only towards the Glafs, at three or four foot di- 
fiance, the Threads would have a very confiderable motion 

iven enn, E igh 

~ And, when F have fuddenly fpread my Hands up. 
on the upper and lower parts of the-Globe, there has 
been a violent. Agitation of the Threads within, which 
has alfo-lafted. for.fome. time. 


From thefe Obfervations we may gather, 

First, That the Caufe of the Eréétion of the 
Threads. (whatever it be,) tho? certainly excited by 
“the Motion and Attrition of the Glafs, yet does. nof 
necefjarily work its Effect immediately, upon that Mo- 
tion and Attrition, 

For we fee the Threads were quite loofe and 
‘motionlefs for three or four. feconds: of time; and 
‘then. they were extended, like fo. many- Radii, ` to- 
cowards. the-Circumference of the Glaf. 


Tis 
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"Tis worth enquiry here, Whether the fpace of- 
time between the Ceffation of the Motion, and the be. 
ginning of the Erection of the Threads, will be the- 
farne in all Seafows, and in ‘all ‘Conditions. of the Arm- 
bient Air. As alfo, Whethér the longer or fhorter con- 
tinuance of the Motion and Attrition of the Glafs, before 
they ceafe; does contribute any ‘thing to the lengthning or 
foortning this Time of the unattive tate of the Threads, . 
before they begin to ve. erected, | 


Secondly, "Tis thanifett, theres a Communication be-. 
tween the Medium without, and That within the Glafs. 
This follows from the Motions and Tremblings. 
_ “of the Threads, upon the approach ’of ‘other-Bodies.. 
pofited ‘on, the outlide, . 


"Thirdly, Not only a Communication, but a Conti- 
nutty, of the Matter which otcafions the Motion of- 
the Threads. . The Progrefs of it ‘feéms to ‘be in 2- 
ftreipht ‘and dire&t track; ‘in which the Matter is. 
pufh’d ‘by the- (borteft ‘Courfe, from the Approach'd 
‘Body to'the Threads that are fhaken by it. And if 
the Threads are mov’d by influence ‘of any Matter. 
emitted from the Glafs, it appears to be impoflible 
to explain how they fhould be fo, and at fuch di.. 
fiances, Without a Continuity. So that the Cafe. 
feems to be thus; That the Effluvia pafs along, as . 
it were in fo many Phyfical Lines, or Rays; and afl: 
the Parts that compofe them, adhere and joyn to. 
one-anothier, in fiich manner, that when any of ’ent . 
are pufh’d, all in the fame -Line are affected by that . 
mpulfe given to others. “ 

“And for this purpofe the follawing Obfervations de- 
ferve to be confider’d. . . 


Obfervat. 


‘Tair ] 


Objervat. 1e Having laid a piece of Leaf-Brafs be- 
tween two pieces of Wood, about an inch thick, 
and an inch afunder ; I apply’d a well-rubb’d Tube 
as near as the Wood would permit ; but the Brafs 
receiv'd mo manner of motion. But as foon as the 
Wood was remov’d, it was attra€ted vigoroufly, 
without any frefh Attrition of the Tube. 


Obferv. 2. When the Tube was well rubb’d; if 
a piece of Paper were immediately apply’d, fo as to 
touch the upper part of it; the Leaf-Brafs, fcatter’d 
up and down upon the Table, would not be at- 
tracted at all, tho’ ‘the Tube were held very. near: 
But upon removing the Paper, thofe Bodies were put 
into fenfibly brisk motions, ` 


Obferv. 3. When a piece of Leaf-Brafs is hunted 
about a Room; it keeps its diftance, according as 
the Effluvia are more or lef{s vigoroufly emitted : 
Nor will it by any means fink into the Sphere 
of the Effluvia, unlefs it meet a*Body in its way ; 
and then it will be attraéfed and repell’d {everal times, 
with a great fwiftnefs. _ 


Obferv. 4. It may alfo be very properly urg’d 

upon this account too; that in the Experiment for 

Plate Producing Light by the Effiuvia of the outward Glaf, 
Fiz. falling on the inward exhaufted Glaf in motion; after 
the Motions were ceas’d, a Light might be produc’d 

on the inward Glafs, by approaching ones Hand 

near the furface of the outer one. Which feems con- 
vincingly to fhew That Property of the Effuvia, I 

- have been here {peaking of. E 


Obferv. 
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“‘Obferv, 5. When the Tube was filPd with forse other 
matter than Air, the Attractive Power of the Efflavia 
was confiderably abated, 

Thus when I had ftopt up one end of it with a 
Cork, and fill’d its Cavity with dry Writing Sand; 
tho’ the fame Attrition was made’ as before, yet 
the Leaf-Brafs had no Motion given it, till the Tube 
was brought within an inch or thereabouts of it. 
But if the Sand were fuddenly {hot out of the Tube, then 
it would attract the fame Bodies at double or treble ihe 
foremention'd diftance, without any new Attrition at all, . 

This laft Experiment compar’d with one before 
recited, makes way fora very confiderable Obfervati- 
on: which is. this. 


Ihave formerly fhown,. That when the Air containd 
_ ån the Tube was exhaufted, the Attractive Power was quite 
loft, or very near fo. 

And here it appears, That when the Tube was fild 
with a Heterogeneous Body, the Attractive Power was ex- 
- eeedingly weakned, | 
~ Now in both Cafes there was an Exclufion of Air ; 
and in both Cafes the fame kind of Effeét follow’d, 
viz, the Lofs of she Attratlive: Pomer. 

Only, where the Tube was exhaufted, the Air being 
more perfeitly excluded, the Attration was alfo more 
remarkably loft, than when it was fil'd with Sand, by 
which the Air was excluded too,-but ot fo- perfett- 
lyas by the Exhaúftions .~ ; rast! 

Now Itake the Refule of thefe two Experiments 
in-conjunGion, to be a figual Demonftration of the Iz- 
fluence and Intereft of the Air, in thefe Phenomena, And 
if upon the filling the Tube with othet forts of mat- 
ter (than what I made.this Trial with,) she. Effect (il 

` Q appears 
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appears to be the fame; it muft then pafs fora Truth: 
not to be difputed. . Tho’ on the other hand, éf,. 
whenthe Tube was fil?d with other Matter, the Ef. 
fect fhould not anfwer in the fame manner or degree, but 
the Attra@tive Power fhould be pretty ftrong and 
vigorous: yet this will be no conclufive Argument againtt- 
the Intereft of the Air in thofe particular Experi- 
ments, which I have here mention’d. For ’tis pof- 
fible that other Matter may in one cafe yield that 
affiftance towards the production of the Effe@, which 
fome AGtion or Operation of the. Air may afford in 
another different Cafe. ' 


And I think it may ftanå for a very ufeful 
Enquiry. How far other forts of Matter, with which. 
the Tube may be filld, will any ways influence the Attrattive 
Force of the Effiuvia, fo as to make any fenfible alteration. 
init? 


' EXPERIMENT IÉ. 
Concerning the Ele&tricity of Sealing-Wax.. 


-Fitted a Wooden Cylinder (of about 4 inches. 
diameter, and’ 3 in length) to an Axis, and’ 
plung’d it into melted 'Sealing- Wax, in which I kept: 
it Moving round’ till it had gotten a Coat of above. 
şan inch thick, on its Surface.. The Wax was of. 
the beft fort T could procure;. and the quantity mel- 
ted was. 14 1. Having thus prepat’d the kog 


f 15 g | 

T plac’d it on the. Machine, and gave it the ufual 
Motion and Attrition; which having been continued 
fome fimall time, I held the Hoop of Threads (made PlateVIK 
ule of in the Experiment of the Glafs Globe and Cylinm rig. 3. 
der) directly over it. The Effv& was the fame, as 
in thofe Experiments. For she Threads were direited 
by the Attrattion, towards the center of that Circle, in 
the Plane of which the Hoop was placed. And 
while they remain’d thus dire&ed, they would. in, 
like manner fly the approach of ones Finger. And Leaf- 
Brafs would be ffrozgly attratted and returwd, or cars 
vied about a Room, by the Effluvia of the Wax, as I 
have elfewhere fhewn it would be by thofe of Gla/. 
And the Effluvia of Wax likewife will be fenfibly felt 
upon the back of ones Hand, if the Wax (alter At- 
trition) be moved to and fro, near it; juft as thofe 
of Glafs may be. So that the Electrical Qualities of 
thefe two Bodies are the fame, as to all the moft Ge- 
neral Properties, They differ only in degrees ; the Ef- 

fluvia of Glafs producing more Powerful Effe&s, than 
thofe of Wax, 


Concerning the Light producible from Sealing-Wax. 


At Night, I gave the foremention’d. Cylinder 
the fame Motion I had given it in the Day (when E 
tried the Ele&tricity of it,) and I applied fome clean 
new Flannel to it; but there was very little or no 
il at all produc’d by the Fri&tion of thefe two 

OGIES. re 


Qe ; But 


C 116-7 ; 
But when, inftead of the Flannel; I applied’ my 
naked Hand, a confiderable Light appear’d: the Proper-. 
ties and Circumftances of which (as far as I have 
obferv’d them) I fhall comprehend in the. following 
Particulars, . ' 


This Light was vifible only in that part, where the 
Attrition was made.: The Light produc’d’ by the- 
Attrition: of the Glafs Globe, was vifible by its odd. 
Flafhes, all over the Surface of the Globe. “It fpread 
far beyond’ the part where the Attrition was: 
made. 


This Light depended’ moft immediately upon the My- 
tion, and would continue no longer, than that continued, 
Some Lights produc’d by the Attrition of Glafs, 
have lafted for a while, even. tho’ the Motion has’ 
actually ceas'd. | : 


None of this Luminous Matter would be communicated 
to ones Finger, when held near it, Whereas in the 
Lights produe’d from Glafs, it was otherwife, 


This Light prodac’d by the Frittion of the Hand, on- 
the Wax, i the open Air; was hardly fo confiderable, as 
that produc’d by an Attrition made with Flannel, in 
Vacuo. ` ; 

For That Light in-Vacao, was very difcernable on 
each Arm of the Brafs Spring, that embrac’d the Flan- 
nel. And could the Attrition have been madé with: 
ones Hand in that very-rare Medium, there’s no doubt 
but the Light would have been ftill much greater. 
So that in this cafe there feems to ‘be an Agree- 
ment between the Lights produc’d from. Wax and’ 
Glafs ; viz. That both appear to more Advantage in 

Vacuo,, 
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Vacuo, than in open Air; that is, in a very-weak and 
much-rarefied Medium, than in one of more Force: 
and Dexjity. And there’s no Reafon to believe, but 
all other Lights will agree in this Property too: 
 Nor-is it at all ftrange that it fhould’ be fo, confide- 
ring the fixe and tender Nature of the” Effluvia, on 
ye thefe Lights, produc’d by Attrition, do dé=- 
pend. l 


Having thus fhewn the Properties. of this Light, 
produc’d by the Attrition of Sealing-Wax , I would: 
fubjoyn an Obfervation or two, which, I think, may’ 
deferve notice. | 


Firf, The Light’ produc’d by the Attrition of: 
SealingWax and Weollen, agrees exattly in one re- 
markable Property, with that which is produc’d by: 
the Attrition of Amber and Woollen’) TIDS. + 

For they (both of them) difappear when the Attrition” 
ceafes. . 
Secondly, This Light agrees, in another Property, 
with pme Light producd by the: Attrition of Glafs- 
and Woollen. . dis b IO. “SSR 

For the Light of Sealing-Wax is confin'’d to that’ 
- part only where the Attrition is made. And ‘fo it is 
fometimes in the Fridtion of G/afs on Woollen: For 
tho’ the Light does many times’ /pread’ all over, yet’ 
at other times zt ts limited only“ to that part which is’ 
yubl’d: as was obferv’d in one of the foregoing Ex-’ 
periments. i 


“Thirdly, This Light) and That produc’d from Glafs} 
agree in another confiderable Property, tho? in very” 


different Circumftances of the Bodies shemieleee 
Jor 
3 
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‘For, if &4Glafs. Tube be exhaufted of its Air, the Lighs 
“produc d will not adhere to Bodies plac’d near it. Nor 

will any Parts of the Light, produc’d from Sealing- 

Was, in. the open fs akten upon. Bodies which 
are, faitly expos’d, to it, tho’ brought very near.. 

‘o So that the fame Property which, in one cafe, dif- 
“covers it {elf in the opez Air; in the-orber, neceflarily 
“requires a Vacuity, in order to the produCtion of it. 

So that’ the Effluvia of two different Bodies, (which 
otherwife do. not agree in the fame Property) may come to 
agree in the fame Property, by the bare alteration of an 
external Circumftance, or by fome change in the ftate of the 
adjacent Bodies, As here, by the meer SubftraGtion 
‘of Air from the Cavity of the Tube, the Luminous 

Effluvia of Gla/s (which. otherwife had the Proper- 
y of adhering to Bodies plac’d negr,) become now of 
that Nature, as wot to adhere; wherein they agree 
exa@ly with thofe of Sealing-Wax, provok’d by At» 
trition in. the open Air. 


Query. Suppofing Lac and Vermilion, to be the ` 
‘Ingredients inthe Compofition of Sealing-Wax ; whe- 
ther the Attractive Quality be owing. cheifly to the 
Former or the Latter? ‘Which will be anfwer’d, by 
trying the Attractive Power of equal Bulks or Maffes 
on the fame Sealing-Wax, made up with different Pro- 
portions of thefe. two Ingredients, Ex. gr. Suppofe 
I-take. any two. quantities of Lae and. Vermilion, 
and with them make a Spherical or Cylizdrical Bou 
dy of Sealing-Wax : And then for a fecond Com- 
‘polition, take either a greater or a leffer quan- 
tity of Lac than before; and mix fo much Vermi- 
lion with it, as will.make a Spherical or Cylindri- 
cal Body, of the fame dimenfions exaGtly as’ the 
former. 
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former: If the Lac be more, and I find thé Attra€tion 
of the fecond mixture ffrozger than that of the firft; . 
*tis plain that the AttraCtion is principally owing to the 
Lac: Butif the Lac be lefs, and the Attra€tion be ftill”’ 
ftronger ; “tis plain that the Advantage-of Attra- 
Gion lies.on the fidé of ‘the Vermilion : Or vice versa... 
And fo with refpe&t to any other Fadfitious Bodies, . 
we may difcover what Ingredients-(and “in what 
proportion) do principally conduce to this Effe&, 


And the fame Enquiry: may. be ufefiilly: made, . 
with refpect to the. Laminows, as well-as the Artra-- 
Give, Quality... 

And I fhould think it no: inconfiderable f{tep: to: 
wards the advancement of: our Knowledge of the. 
True Nature of Bodies, to’ be fatisfied upon what. - 
Principles or Ingredients in their compofition, thér- 
Light and Electricity do mainly depend. . BE 

For this. Point well fettled, with refpe& to: Facti- 
tious Bodies ; we might be enabled to judge. more - 
truly of the Caufes of the like EffeGts in Nataral’ 
Compofitions... 


\ 
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Concerning the Ele@ricity, Ye: of Sulphur 
iit 1D Oa ON Ag: ROR ES 


Hie provided two Wooden Cylinders, of the 
fame dimenfions as that mention’d in the for- 
mer, Experiment; I coated; their outfides, the one 
with, Sulphur, and the other with Colophony or Rofia 
nux’d with Brickdujt.;; which was added on purpofe 
to bind the Rofin, and make it more hard... 
Having given the fir of thefe the ufual Motion, 
and ‘Attrition; -f brought.it near the Hoop fitted mith 
Threads, and found, that the ‘Threads. were attracted, 
tnd. directed to-its Centre; but not.near fo, ftrongly, as 
when the Sealing-wax was usd. 
‘ And this, upon feveral Trials, was fill much the © 
“fame. 
Then I try’d the latter, (viz. the Cylinder. coat- 
-ed with Rofiz,) and found that the Threads were drawn 
to the Centre with more force and vigour, even than 
when the Experiment was made ‘with Sealing-wax: 
But this is to be added, that: the Rofin having . 
‘been melted, was not quite cold at the time when 
the Trial was made. | 


‘Thissis the main of the Experiment; to which I 
muft fubjoyn thefe following Obfervations. 
First, 
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Firft, That when the Trial was repeated with 
thefe Bodies, the next day ; the Electricity of both was 
fo inconfiderable, as {carce to deferve notice. 


Secondly, The Rofix, while warm, would attra& 
Leaf-Brafs, at the diftance of an inch or two,- mith- 
out any Attrition at all. : 


Thirdly, In both thefe Trials, the Threads would 
fly the approach of ones. Finger ; but if Sealing-wax 
or Amber were held near them, tho” they were neither 
of them rubb’d, yet the Threads would have a ftrong ten- 
dency towards them, A Phenomenon F never obferv’d: 
any thing of before; and which gives a very fur- 
prizing inftance of the Attractive and Repulfive Forces. 
That the Threads fhould be attracted by an EleGtri- 
cal Body, while warm, tho’ the Attrition were ceas’d ; 
(as for example, by the Rofin, while it yet retain’d 
a degree of Heat;) this is no great wonder : but 


that they fhould be attraf&ted by {uch a Body, in a 


ftate wherein that Body was perfeCtly free from any 
degree of Heat, and without any preceding Attri- 
tion to excite and rouze the Efflavia; this I think has 
fomething very odd and peculiar in it. Nor do E 
think That centrifugal Motion of the Threads; upon 
the approach of a Finger, lefs furprizing. The 


- Threads were altogether-tz the fame flate, when each 


of thefe Bodies, that produc’d thefe-very different Effects, 
were plac’d near them. And yet they were repell’d 
from fome of them, and attraéted by others. But 


- now, before that the Amber and Sealing-Wax on the 


one hand, or the Finger on the other, were brought 
near them; the Threads had been mov’d and aled 
Shc ete bo SÈ | UPON 
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upon, by thofe Electrical Bodies mention*d in the Expert. 
ment, From whence `thefe two Queriesy’ 


Firft, Does that previous motion and excitation of the 
Threads, any way caufe or contribute to this fo ve- 
ry different an Hffect, of their fying from one Body, 
and ftrongly tending to another’ ~ 


Or, Secondly, Is the Reafon of this Phenomenon 
to be entirely deduc’d from the Natures of the 
Bodies themfelves, to which the Threads were expus’d? So- 
that by Vertue of ome Law or other, unknown to us, 
the Threads fhould tead towards This Body, and fly the 
approach of That. . 

Which of the two is the true Caufe, I muft leave- 
at prefent to farther enquiry: And I think alfo it will: © 
not be very difficult. . 


- Thus much for the Electricity of thefe Bodies. As. 
to their Luminous Quality, T have but little to fay. 
Upon an Attrition of the Rofiz in the Dark, T: 
could find no Light at all. ; 
_ And but very little from. the Sulphur: And`that. 
not by-a Fri€tion made with my open Hand neither; 
but by holding the ends of my Nails very hard upon 
it, while it wasin motion. And therefore, # either 
contains but a very {mall portion of luminous Matter in it ; 
or elfe, That Matter: is ftrongly retain’d within the Body 
of it; fo that the ordinary degrees of Attrition are 
not fufficient to bring it forth.. . 
«I am apt to believe, that the Latter is more the 
true Reafon, why fo fmalla quantity of Light is pro- . 
ducible from Sulphur; than the Former. For Aétion . 
and Relation are equal in all Bodies. Now’as Light - 
atts more upon Sulphur (and Sulphureous Bodies) 
than 
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than it does upon any others; fo reciprocally Sul- 
phur ats moreupon Light. And therefore, if being 
more firongly held inthe Body of the Sulphur, by ver- 
tue of that Law; the Emifion of it is much more dif- 

cult. A 
f For fuch a Degree of Attrition, the Momentum 
whereof exceeds the Momentum of the Attraction of the 
contaiwd Luminous Matter by the Body which contains 
it, is neceffary to educe Light, or Luminous Matter, out 
of that Body. 

And therefore Bodies which do with equal faci- 
lities emit their Light, fhould feem to have equal 
attractive forces on that Matter. — | 

And Vniverfally, The AttraGions fhould.be pro- 
portional to the Forces of Attrition, all other Cir- 
cumftances being alike. 


T tried “whether Sulphur would emit any Light, 
` by an Attrition in Vacuo: but with all my endea- 
vours I could find none, . Sak ss nE 

Now there was a very ee Light produc’d 
by an Attrition of Sealing-Wax.in Vacuo; more con- 
fiderable than that produc’d from the fame Body in 
the open Air. Whereas the Effe&s of Sulphur were 
juft the contrary: There was a fmall Light, produc’d 
with much labour, in the opea dir; and none atall 
in Vacuo, . 


Query 1. Does the Abfence of the Circumjacent 
Medinm any ways contribute to the more ftrong Re- 
tention Of the Luminous Matter in the Body of the 
Sulphur? IE fo; it has an Influence to produce the con- 
trary Effed im the cafe of the Sealing-Wax, where a 
brisk Light appear’d when the Air was withdrawn. 


R2 Or, 
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Or, 2. Are the Effuvia of the Sulphur indeed 
emitted in Vacvo, as well as in the open Air ; but 


not fenfibly Luminous in that State of the-Ambient: 
Medium, that is, not Vifible? 


ExrpERIMENT IV. 


Concerning Jome very Uncommon Effects of the. | 
~~ Effluvia of Sealing Wax. 


N that Experiment, where the Threads are in- 
cluded in a Glafs Globe, and, upon the Attritis 
on Of it, point every way from “the Center to the Cir» 
cumference, it was obferv’d that, in that State, a 
Motion might be given to the Threads, by the ap- 
proach of ones Hand: near the outfide. And this 
odd appearance, we know, is to be attributed to 
the Effluvia of the Glafs, excited by the Attrition. 
For by fome things formerly, mention’d, it appears - 
they are endowed with a Quality, which renders 
them capable of producing fuch Effets, | 
But. I find, that the Efflavia ts other Bodies, held. 
without the Globe, will alfo perform the Jame Thing. . Tho? 
the Threads are included there, and the Globe has no 
Motion nor Attrition at all- given. it; yet if azother — 
Elettrital Body be plac’d near, they will move after 
8 Very irange and furprizing manner. te 


For: 
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Fór they did fo when I held rubbtl! Sealing-Wax 
at the diftance of 3 or 4 inches from the Globe.. 
it ba. or a Glafs Tabe, would produce the fame 
Effect. 

Leaf-Brafs, cover'd clofe with a flathottom’d Gla, 
upon a Table; would“have a brisk motion given it, , 
by holding the rubb’d’Sealing-Wax- over it. And 
one fingle Attrition of the Wax, would be faffictent 
to keep thofe included little Bodies ftirring for a con- 
fiderable time. Nay, they have continued their Mo- 
tion after the Wax has been takes away, 

This fhews the Penetration, Subtilty, and very great 

` Adivity of the Efflavia (at leaft of thefe) Electrical Bo~- 
dies, ; ig tad 


But "tis to be noted “here, 


Firf, That this Experiment will not always fucceed, 
Sometimes not at all; ‘much lefs in that degree, F 
have here related. And the reafon of this I take tọ 

_ be from a more Humid Temper- of the Air, in which’ 

ftate. fome little moifture was probably condens’d 
upon the Surface of the Glafs ; and enough to be 
fure, might eafily be, to obftru@ the Paflage of. 
Bodies fo fine and fubtile. as. thefe Efluvia. . 


Secondly, This Inconvenience may be remedied, when: 
it does been. For if the Glaf be plac’d a whilein- 
the Saz-foine, ora little warm’d by the Fire, or well 
rubb’d with a warm dry Lizzen Cloath ; then the 
Leaf-Brafs, if the rubb’d Wax be held over it, . 
‘will be put into as brisk motions as before... 


Thirdly... 
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Thirdly, This warming or rubbing of the Glas, feems 
not only to clear it of the moifture, that might be con- 
dens'd on its Surface, but alfo, by attuating the parts of 
the Glafs themfelves, and perhaps raifing fome little quantity 
of Effluvia from it, encreafes the force of  thofe of the 
Sealing-Wax, and renders their attion on the included 
little Bodies more confiderable. 

This I conclude from hénce, viz. That when I 
‘had us’d any of the foremention’d methods, to clear 
the Glafs from any thing of Soil or Moifture it 
‘might have contracted ;' I found I could give a Mo- 
. tion to the Leaf-Brafs, only by rubbing my Finger’ on the - 
outfide of the Glafs, without any affiftance from the Wax. 
But yet when the rubb’d Wax was held over it, — 
the motion of the included Bodies would be. much more 
brisk. : ac 

However, when the Air is warm and. dry, I never _ 
found any occafion to do any thing to help forward 
the Action of the Effluvia; their paflage being then 
{ufficiently clear; and the Bodies within, fhewing by 
their variousagitations how much they lie expos’d 
to their Power. Pre sere | 


An 
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An Account of the Succefs of an Attempt to keep 
feveral Atmofpheres of Air condens’d in the 
Space of one, for a-confiderable Time. | 


| Took a very ftrong thick Flint-Bottle, which I had 
procur’d to be made on purpofe for this Experi- 
| ment; into which I inje&ed with my Syringe be- 
tween 4 and § Atmofpheres of Air; as an included. 
Gage, of about 43 inches in length, plainly enough 
fhew’d, For, the Mercury rifing up fo far, as to fill 
about ¢ of the whole Gage, confequently comprefs’d 
the Air in the upper part of it, into nearly 4 part 
of the {pace it-poffefs’d: before. This Air continued . 
in that ftate of violent. condenfation. from March 
the 30th, till about. the 7th of Auguft following. . 
At which time happening to look on it (as I ufual- 
ly did once in 4 or 5 days) I found that the impri- - 
owd Element had made its -e[cape.. Nor was I at an 
“lofs for the Caufe hereof, when I-confider’d the iz- 
temperate heat of the weather for fome time before. 
For one day efpecially,.I obferv’d that the Spirit in 
the Thermometer had afcended 120 degrees above the. 
Freezing Point, "This hot ftate of the Ambient Me- 
dium, was fufficient to: produce the foremention’d 
Effect ; and to render the Cement, by which the Brafs- 
Cap of the. Bottles was faften’d, (even tho? it was pre- + 
ferv'd, for the greater fecurity; under Water,) to make - 
it, I fay, fo {oft and yielding, as not to be able:to : 
refift the Efforts of the mighty Spring of the.in- 
Clos’ Air. By this- means,.all thofe parts of it, . 
whofe Springs preferv’d ‘their Tove, readily ee 
. ted | 
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‘ted themfelves, and got away out of the Bottle, lea- 
ving others behind them which were not able to 

unbend aad confequently to gain themfelves liberty. 

'. For I found that the Mercuryin the Gage, continued 

ftill about { ofan inch above the furface of that wherein 

the open end of the Gage was immers’d; by which it - 
appear’d, that the Air in the upper part of the Gage, 
fill remain’d comprefs’d into a fpace, which was 
about % part lefs than what the fame bulk took up be- 
fore the inje@ion. But what deferves moft particu- 
lar conficeration is, that the Mercury fill kept the fame 
height, after its Surface in the Bottle was exposd to the 
open Aire So that thofe remaining parts of the 
Air inclos’d within the Gage, though they bad 
all the Scope and Freedom rhe, to expand them- 
felves, yet did not do it; and therefore were fome 
way or other render’d uñcapable of fo doing. Had they 
been as able as the others, which went off before; 
they had likewife gone off too. So that their long 
detention in that violent ftate, muft needs have made 
them unable to unwind themfelves, fo far as was 
neceffary to their own difcharge. And had not the 
*foremention’d Accident happened, but they had con- - 
tinued in the condition they were im at the firft in- - 
jection ; there’s no doubt but the diforder they fuffer’d 

would have ‘been ftill greater, and their izcapacity of 
Reftitutiox confiderably more. 

Thus much for the Experiment it felf. 


` And tho’ the fuccefs of it was not fo perfec as 

might be wifh’d for, yet ’tis fuflicient to inform us, 
That Air h long and violent Compreffions, may (to all 

appearance) be depriv’d of much of tts Elaftick Power. 

_ That the Self-reftoring Quality of thofe fize Springs 

(which in many inffances produce fuch wonderful 

ae Effects, 
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Efe&s,) is fo far impair’d by their being beld bent for 
a long time together, that afterwards they do not 
fenfibly exert themfelves, tho’ plac’din the moft fa- 
vourable and likely Circumftances for fo doing. 

Thus we fee, that that portion of Air which was 
left in the Gage, was not able to deprefs the Mercu- 
ry, tho’ the Surface of the Mercury in the Bottle 
was now expos'd to the open Air. The éxjur'd 
Springs could not recover themfelves to their former 
tone and temper, but continued ina fluggifh reft up- 
on the Mercury, even after way was made for their 
free and eafie Expanfion, 

N Oe this vol rE see of the Seca: oF | 
of lefs then 5 Atmofpheres of Air; the greateft part o 
which, made its efcape ; and the longeft Bie that any 
part of it was held in this ftate of violence, was lit- 
tle more than 4 Months; what would it be if 9 or ro 
Atmofpheres were crouded into the room of one, and 
continu’d in that condition for as many years, as the 
other did Months? Would not this Air lofe its Ela- 
fticity much more than the former? Would its tender 
Springs be able to unwind themfelves much, after fo long 
and powerful a reftraint ? 


Would not the Mercury keep its Height and Station 
in the Gage, notwithtanding that the Veffel containing 
Air fo comprefsd as this, [ould afterwards come to be 
expos'd to the open Element? 


What kind of Liquid would fo many Atmofpheres o 
condens’d unelaftick Air, ese 2 f 


Would not Terreftrial Animals be fuffocated in it, as 
they would be in Water or other Fluids? 
| S 3 Would 
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Would not Fire in like manner be quickly extingui’ dy 
and perhaps with fome noife and hiling, if put into fuch 
a Fluid as this? ae 

Might not light Bodies (fuch as thin Glafs bubbles) 
float upon fuch a Medium; Suppofing them not above 5 
or 6 times {pecifically heavier than common Air? = = 


Is i impoffible that Air by this wit foould Wives. 
a Vifible, Palpable. aid ; and be Subject to fome of ` 
the fame managements that other Fluids are? 


What would be the confequence of the action of an in- . 
tenfe Heat upon Air thus comprefs'd and depriv'd of al 
its Spring? Would it rarefie, and‘ at laft recover its 
Elafticity again, by the Changes poffible to be wrought. by 
the long continued aGion of Fire? Or, would its parts-. 
be only violently hurried about, as thofe of other Li- 
quids are by the like caufe, which afterwards: fettle. - 
and compofe themfelves again? : 
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An Experiment concerning the Production of Light 
im an exhaufted Glafs (lin’d within-fide with 
‘Sealing-Wax,) upon an Attrition made witbont. 


| [ias procur’d a Glafs Globe, of about 6 inches 
-A A diameter; I put into it a convenient quantity 
ot broken Sealing-Wax, and held it over a moderate Fire 
till the Wax was melted. Then turning the Globe 
about, that the Wax might flip from one place to 
‘another; it had quickly got a pretty thick Lineing, on 
_more than half its infide: But “tis to be obferv’d, 
that it was not in all places equally thick, it being 
impoffible to manage the melted Wax in fuch a man- 
ner asto make it fo. : 

_. Having done thus, I plac’d the Globe in a ft 
_pofture, and left it rill it was perfeétly cold; and then 
having fix’d the Bra/s-work to it, I exhaufted it of its 
Air, It was (immediately upon this) applied to the 
Machine, vepxefented in: Plate VIL; where the manner 
of giving motion to it, is fo obvious, as needs no defiri- 
ption; and then making an Atirition with my Hand, 
I obferv’d the following /urprizing Phenomenon, which 
the Evening (the proper time for fuch Obfervations) 
permitted’me to do with great advantage. 

My Hand was no fooner applied to that part 
of the Globe which was lined with the Sealing- 
Wax, but I faw the fbape and figure of all the parts 
of my Hand (which touch’d the convex Surface of 
the Gla{s) diftinétly and perfectly upon the concave Sue 
Perficies of the Wax within. When the Glafs 

S 2 withe 
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without any fuch Lining on the infide, is made ufe 
of; ’tis obvious to any one (who has feen or does but 
confider the Experiment) how plainly a Hand muft 
be feen, which is plac’d on the convex Surface of a- 
Globe all over enlightned with a ftrong - flafhing 
Light. And perhaps it may feem ftrange, if I fhould. 
fay, that the Appearance was now as plain and wifible- 
as then, notwith{tanding the interpofition of the thick bom. 
dy of Wax. *Twas as if there had been only pure 
Glafs, and no Wax in the way; or as if the Glafs 
had been away, and the Wax were tranfparent. 
This Lining, where it was fpread the thizzeft, would 
but juft allow the fight of a Candle through it iz 
the dark. But in fome places, it-was at leat + of an 
inch thick. And yet even in thofe parts, the Light 
and Figure were as diftinguifbable as any where elfe. 
Nay, tho’ fome parts of the Sealing-Wax. did not 
adhere fo clofe to the GlafS as others, yet the Light 
appear d on thefe, juft as om the vef.. his Light pro-._ 
died, was zot difcernible at all thro the body of the- 
Wax, but was to be feen by looking thro’ the other- 
parts, where the Glafs was free and tranfparent. . 
‘The Colour, and other Properties of it, refembled 
thofe of the Lights produca from pure Glafs ; except 
in this one Inftance, That upon the admiffion of a {mall 
quantity of Air into the Globe, the Light wholly difap- 
peard in that part cover’d with the Sealing-Wax, and . 
not in the other.. . 

When all the Air-was let in, the Hoop of Threads . 
being held over the Glafs, the Threads were attratted:. 
at. greater diftances, by that part which was coated with 
the Wax, than by the other. But ever then, when all | 
the Air was exhaufted, the Wax would ‘attra Bo- 
dies plac’d near the outfide of the Glafs: For in. 
this cafe I found the Threads had their Gentral directie - 


Ony , 
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on, tho? zot fo vigoroufly, as when all the Air was. 
let in. 

But this is further remarkable too, with refpect 
to that ftate of the Airs abfence; viz. that the Threads 
would not be attratted, if held over that part of the 
Glafs which had no lining of Wax on the infide: where- 
as if they were brought. within the Sphere of the 
Effiavia of the Wax, they would dire themfelves 
towards it. : 

Se.that in the.Courfe of this Experiment, there 
are thefe following things to be taken notice of. 


Firlt, A diftinét and lively reprefentation of the Shape 
and Form of an Objet, upon a folid opake Body, to which 
that Object was not. immediately applied ; and thes by the 
Light produc’d upon the Attrition of another Body ( folid, 
tho” not opake,) to which that Object was immediately ap- 

lied. 

; A Man would have: been thought the Author of 
avery ftrange Paradox, that fhould have afferted 
this, and at the fame time conceal’d the Experi- 
ment; which fhews how and which way ’twas 
- done. . l 

Or, fhould it have been propos’d by way of Problem, 
thus: To aeons the Figure of am Object (plad. bes 
hind an opake Body) upor the contrary file of that opake 
Body; and this. without the help of Optick Glaffes, or 
any foreign adventitious Lights: perhaps the Solution: 
might have been thought impoffible; or, it may be, 
the very Terms of the Problem it felf, abfurd.and 
contradigtory. 

For, the Body on which the Figure is to be. 
feen, muft be an opske one, (by the Hypothefis;-) 
and the Object it {elf plac’d on the contrary fide 

| ; to 
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to that which it is feen on : So that either the Light 
muft be tranfmitted thro’ this Body, and thentés zor 
opake, which is contrary to the Hypothefis; or elfe 
the Light muft zot be tranfmitted, and then xo Figure 
could be fen; for all diftributions of Light by Opti- 
cal Artifices, are excluded by the firft Suppofition, 


But we fee, this is not only poflible, but alfo plain 
“Matter of Fa. a 

From whence, I think, it may be ufeful to ob- 
ferve, That many odd Effects and Appearances, which we 
may argue very plaufibly to our felves, again? the Pofibi- 
lity of ; and fem to find downright Abfurdities and Con- 
tradittions in; may yet be brought about by the genuine 
„Forces of Nature, acting in convenient circumfances, upa 
con proper and futtable Bodies. | 

And from hence; ‘That we do not, upon fuch oc- 
‘cafions, proceed to conclude too peremptorily, what 
“may. or may not be done ; and think, that every 
“Difficulty or Apparent Impoffibility to us, isa Real 
one to Nature it felf. 


‘Secondly, The uniform Clarity and Perfpicuity of the 
Figure pinta "ho all the Darks of H ope a 
(viz, the Wax,) oz which it was feen; being as vifible in 
the thickeft and groffeft, asin the fineft and thinneft parts 
of it; and. on thofe which lay out farther from the Glafs, 
as—on thofe which adherd more clofely to it. 


` ‘Thirdly, A total Difappearance of the Light in all 
that part coved with the Wax, upon the admiffion of a 
forall quantity of Air; and its Continuance in the other 
-parts of the Glafs at the fame time. 


Both 
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Both thefe laft-recited Heads do. alfo: furnifh Tome- 
thing that looks pretty ftrange. 

Heres a Figure tranfmitted thro’ the moft denfe 
and compact parts of an opake Body, with the fame fa- 
ciliry and advantage tothe Eye, that it is thro’ thofe 
which fhould feem the moft eafily pervious to the 
radiant Matter which is to- form the Reprefenta- 
tion. . | 

Again > Here’s a zotable Diftinétion obfervable in the 
Lights produc’d. They were fuch, that one and the - 
fame Caufe deftruy’d the one, and left the other un- 

touch’d.. The Air fwept away all which arofe from . 
the parts lind. with the Wax; .whilft the other Re- 
gions of the Glafs preferved their Light without any - 
diminution. , 


Fourthly, The more ftrong and vigorous Attraction, .. 
from that part of the Glafs lind with the Wax, than 
‘from the other: which was manifeft by the extent of 
the Attractive Power, from thence to greater diftan- 
ces than what the other would reach to... 


Fifthly, The Attraction and Central. Diyettion of the 
Threads to the. Wax, even whilé the.Globe was exhaufted- 
of its Air. as ' 

This anfwers, to a like Phenomenon of the Load-. . 
stone ; whofe Effuvia will work their Effect, even: 
when the Stove it felf is plac’d im vacuo. So here: 
the Threads. were pufh’d towards the Wax, when 
at the fame time it was included in a Glafs, whofe: 
Air was drawn out.. But then here’s this difference,. 
that the Threads were le{s vigoroufly drawn in this flate, 
than. when all the. Air was let in; whereas all Magni 

i Z 
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tick Attractions are (at the leas’) equally: ftrong.in 
vacuo, ‘as in the open Air. . 


“Sixthly, The Limitation of the Sphere a Attraction 
‘to that particular part of the Globe, which had the 
Wax. on the infide, (during that ftate of the Air’s ab- 
fence. ) 


Thefe things thus obferv’d; we may-now reafon 
.a little upon ’em, in the modeft way of Enquiries. 


1. May-wot ome Body attraQ (and as tt were im- 
bibe) the Efflevia of another contiguous Body; efpecial- 
ly when Motion and Warmth have made an Ens paffage 
jor Juch Effiuvia into the Interftices of that Body, whofe 
attractive Power tends to fetch them thither è 


2. Might not (therefore) the Sealing-wax, by ver- 
tue of that Law, incorporate with it ie the Luminous 
Efflavia emitted from the contiguous Glafs ? Glafs gives 
a free paflage to the Effluvia of Sealing-wax: May 
not Sealing-wax (on the other fide) as freely ad- 
mit the Effluvia of Glafs ? 2 


3. Suppofing the Body of the Sealing-wax thus 
charg’d and replenifh’d with the Luminous Efuvia 
of the Glafs ; Would it not in that flate appear Lumi- 
zous it felf? Do not all Bodies that fhine, do fo 
by vertue of Lucid Matter lodg’d in ’em; and, in 
fome degree, more or lef forcibly darted from’em? 
‘Why fhould not Wax, every where replete with {bining 
Corpufcles, appear fhining’; as well as Wood charg’d 
«with fiery parts, gives us the Senfation.of .a burning 
Coal; or Smoke throughly heated, that of a lively Flame? 


4. What 
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4. What is it to be pellucid, bat to tranfmit Light 


feceiv’d? And does not the Was thus tranfmit the Lami- 
nous Matter, attracted and imbil’d from the Glafs ? 


5. Has not the Wax (therefore) ix this state, a fort 
of Tranfparency? I fay tn this flate: For the Property 
is limited. tv the prefent Circumflances of thefe Bodies 
concern’d in the Experiment ? 

During the Attrition, there is an Eruption of Lu- 
minous Effluvia from the Body’of the Glaf{s. 

Does not the Attraction take place, as foon as the 
Matter to be attracted is furnifh’d by the contiguous 
Glafs? Is not the Wax faturated with Light as foon 
as the Attra€tion commences ? And when the Wax 
is faturated with Light, does it not then appear 
luminous? {that is, does it not communicate fome 
parts of the Light receiv’d, to the circumjacent 
Medium ?) 


6. Since therefore the Sealing-Wax in this ftate, 
is not to be confider’d purely as an opake Body, which 
oppofes the Tranfmiffion of Light, (as it really is in 
all other Circumflances,) but as a Body every where 
pervious to the Lucid Matter emitted from the neigh- 
bouring Glafs; May we not from hence conceive, how 
the Fegure of an Object plac’d on the one fide, may be re- 
prefented on the contrary fide thereof, (namely, that 
fide which is turn’d towards. the Eye of the Speéta- 
tor?) Why fhould I not as well fee my# Hand 

lac’d on ‘the Glafs, whilft the Wax is thus open to 
the Luminous Effluvia; as fee it when I place it be- 
‘hind any ordinary tranfparent Body whatfoever? 


Babee ty 
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fh a word; “Tis plain matter of Fa&, that the- 
Figure of the Hand is feen on the contrary fide of the 

ax, And ’tis demonftrable from the very Circum- . 
ftances of the Experiment, that that Figure is not 
orm d there by any of the common ways..of pitturing 
Objects by Reflected or Refraéted Light. 

The Figure therefore is tranfmitted thro’ the Body 
of. the Sealing-Wax. But no Species or Piture can be- 
tranfmitted thro’ an. Opake Body while it continues . 
to be Opake; that is, while it continues émpervious to 
the Rays of Light, ‘Therefore the Wax muft, at that 
time, be in. the. contrary state; that is, pervious: 
to the Luminous Matter. This Luminous Matter - 
is originally emitted from the Glafs in the Ad of 
Attrition; but how it fhould pafs from thence into - 
the body of the Wax, without aa attrattive force bringe- 
ing it thither, I cannot (at prefent) telk how.. to cone - 
ceive... 


a> Qu. Whether- the. Figure was: notas diftinély . 
form’d on the thickeft; as on the thinneft parts of the 
Wax, upon accodnt. of the Quantity of-Luminous Effiu-. 
via every where attracted in proportion to the quantity of 
attracting Matter? And whether, it was not upon acs.. 
count of the very {mall (comparative) difference be-- 
tween the diftances of the fartheft and neareft parts of 
the Wax, with refpett-to the Glafs; that the. Laminous 
Matters was pretty. equally drawn to bath, and fo- 
the appearance became (to Senfe) equally diftinét on both? 
Or that the vibratory motion of the Effluvia at their- 
Eruption. from.the Glafs, might bring them as well’. 
within the Attractive Sphere of the..remoteft, as... 
the neareft parts of the Wax? 

So Ls 
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‘8. Is wot the more ftrong and vigorous Attrattion from 
that part of the Glafs lin’d withthe Wax, causd by 
the united attraCtive Forces of the Glafs and Wax? 


“An Account of feveral Experiments about the Afcent 
of Liquids, between the nearly-contiguous 
Surfaces of Bodies. : ge eee 


‘Henever we give Natural Caufes an Opportu- 
“WY nity of exerting themfelves in the fame or 
fimilay Circumftances, we have reafon to expect the 
fume or fimilar Efe&s. If any Phenomenon be the 
Refult.of Juch a Principle or Power in Nature, upon 
Juch or fuch an Application or Difpofition of External. 
Matter; then, when the like Difpofition is made 
again, there’s little doubt of the appearance of the 
fame Phenomenon. . Some: Effe&ts indeed there are, 
‘plainly reftrain’d and confign’d to fome particular 
Npaligies of Matter; as the Phenomena of Light and 
Electricity, ( before difcours’d of; ) which won’t fuc- 
ceed in all Bodies alike. Others depending upon & 
‘far more general and comprehenfive Caufe, require no 
‘more, in order to their appearance, .than fit Circsum- 
flances, or a convenient Difpofition of Bodies, with 
refpeCt to.one-another; and {o, things being brought 
within the Sphere of that Caufe on which fuch Ef- 
fects depend, they are immediately produc’d of 
courte, by dome #niverfal eee Law of Pore. 
| BO4 
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Of this later fort (if I do not greatly miftake,) are 
thofe Phenomena which we have now under Conjfideraq 
470%. 3 
The Experiments made upon the Afcent of Liz 
quors in {mall ‘Tubes, gave me an occafion to think, 
‘what Varieties might occurr upon the making the. 
Experiment after a manner*different from what 
before had been us’d : And what Succefs I have had 
in thefe Trials, I have here given a large and par- 
ticular Account of, under the following Heads. In 
all which the Philofophical Reader will difcover an 
exact Uniformity of Appearances and Effects, confequent 
upon the fimilar Circumftances and Conditions of Ex- 
ternal Bodies.. > 
Here were no fmall Tubes made ufe of in any of 
.thefe. Experiments :. But. when Bodies were plac’d 
together in fuch a. manner; that fomething equi- 
ical to fall Tubes would. neceffarily refult from their 
very Pofition, with refpe& to one-another; then the 
fame thing always came to paf{s,that would have done. 
kad common {mall Tubes themfelves been made ufe of.. - 


à EXPERIMENT Ë 


Of the Afcent of Liquor between: two Glafs Planes, 
-o in the oper Air. 


Procur’d a couple of Glafs Planes, which were 
part of a broken Looking-glafs, being about 
7 inches long, and 14 inch in breadth. Now. tho? 
thefe, when clapt together, were very clofe, as feem. , 
ing to touch in many parts, yet when they came to be 
immersd in a Liquid, it pould afcend between em: as 
. was manifeft upon their jeparation, when they ae 
| foun 


C 141 ] 
found actually wet on all their parts. But this Liquor 
being fo thiz and colourle/s, the Afcent of it between 
the Planes was not fo. eafily difcernible, Wherefore, 
to make it more obvious, I put a fmall piece of Paper 
on each corner, by which means they were feparated 
by az Interval equal to the thickne/s of the Paper, when 
they came to be applied to one-another. This done,- 
T plung’d one end of them under the furface of a 
Strongly-tinged Liquor ;. upon, which it began imme. 
diately to afcend, but zot with that fwviftnefs as in 
mall Tubes: However, the Motion of it was very 
odd, being fometimes higher ix one part than in anos 
ther, and fhooting out very pleafantly into diverfe 


Branches » which it continued to do, till it had reach’. 


its greateft height. . 
But the Height of its Arent varied according to 


the diftance of the Planes, For if inftead .of one piece 


of Paper on each corner, twò, were laid there, the. 


Liquor would zot mount fo bigh in the later cafe, as 


` in the former when the Planes were feparated only 
by. a fingle Paper. And then, if the Planes were any 


ways declin’d, the Liquor would ftill fpread it felf 
‘farther and farther, in.proportiow to the degree of Dee. 


clination, 


And, upon feveral Trials, this all fucceeded much.. 


after the fame manner. 


Bxreri-~ 
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‘Experiment IL 
The fame i#Nacuo. 


"TD Eing willing to try the Afcent of the ‘Liquid 
? between the Glafs Planes, in an exhaufled Re- 
ceiver as well asinthe opez Air ;'I fix'd the Planes fo 
=to’a Brafs Wire, (which pafs’d thro’ the Cover ofa 
Receiver, that I could make em «defcend at plea- 
‘fure. In this manner I convey’d them. into the Re- 
: ceiver, together with a Difp of tinged Liquor; which 
‘having plac’d on the Pump, the Gage in a little time 
ifhew’d the Air to be pretty nicely drawn out. Then 
T plunged the Plates (feparated by pieces of thiz Pae 
per, as before, ) into the Liquor, which’ arofe between 
them, as in the open Air. Nor was there any other 
difference than only this; That there appear’ d. more Ta- 
tervals or Spaces between the Branchings-of the afcending 
Liquid, than when twas try’d in the open.Atr. ` 
_ However, when the Air came to be let in again, thofe 
Spaces were fil?d up with Liquid, which was now an 
entire Body, without interruption. 


EXPERI- 
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ExrERIMENT IE- 


The Afcent of Liquids, between Marble and Brafs~ 
Planes, é# the open. Air. ae 


T Procur’d a pair of Marble Planes, ground as true 
f as the Workman could poffibly make them s: 
Thefe I joyn’d together dry, and without any thing 
betwixt em; which having done, I zmmers’d the lower - 
Edge of. em about 4 of an inch below the furface of 
the Water, and‘held em there for~ fome minutes =- 
Then taking ’ém-out, I found I could not eafily« | 
jart "em, without /liding em one off from the other... Ht 
But having feparated ’em that way, I prefently it 
found how far the Water had infinuated it -felf be- - | 
twixt em. ) | 
This Afcent of the Liquor I found, upon various 
Trials, to be diferent, but always obferv'd, that when. 
I had newly rabbà the Planes over with Woud-albes, the 
Water would afcend the highest... l 
After this, I made ufe:of a -pair of rownd: Brafs- i 
| Planes; which:having order’d:as before, the Succefs. i 
was very agrecable-to.what it was in the former Cafe. .. i 


~ And there’s. little.reafon to doubt, but:the fames- 

thing would happen, if any other fort of Bodies.- I 

were us’d, whofe Surfaces are very plaiz and fmooth, li 

and pofited fo, as to be wearly contiguous to each 
: Other, .. 


ES P E=- 
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ExpERIMENT IV, 


The Afient of Liquors between two. round Glafs 
Planes, ¢# the open Air,- 


Y Laid thefe round Planes one on the other, with- 
out any thing at all to feparate ’em; and bha- 


_ ving plunged the round Edge juft under the furface 


of the tinged Liquor, I obferv’d, That it immediately 
Spread it felf thro the whole farface of em, aud reachd 
the extream parts. i 

In the other Cafes (before mention’d,) a ftreight 
flat Edge was applied to the Liquid ; but bere only a 
circular one; fo that fewer parts of the Glafs were 
dipt in this Trial, than in the former where 
fquare and oblong Planes were usd. Notwithftand- 
ing which difference, the Water mounted upwards, 


_and that in as /ittle time too, as in the former Expe- 


riments. — 
EXPERIMENT V. 
The Afcent of Water thro? a Tube filld with Afhes, 


iz the open Air. 


Took a Glafs Tube, whofe length was 32 inches, 
and the diameter of its Cavity near 3 of an inch, 

o one end of this Tube I tyd a piece f Linnen 
Cloth, and then fill’d it with fbes, which had been 
fifted thro’ a pretty fine Searfe. As I put in the Afhes 
; by 
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by fmall quantities at a time, I ramm’d them down 
dtrongly with a Rammer, ‘whofe Bafs was very little 
Jéfs then the Bore of the, Tube ; by which means F 
crouded them together as clofe as was pofible. When 
the Tube was full, I ty’d over that end of it (by 
the Neck Y a thin limber Bladder, (which 1 freed 
from all its included Air) in order to receive that 

. Air, which I expected would be fore’d thro the Afbes 
upon the Afcent of the Water. ‘This done, I plung’d 
that end of the Tube (to which the Linnen was 
ty’d) under the Surface of the Water in a Glafs; 
and foand that the Water did prefently begin to rife, 
The very firfé Afcent was pretty confiderable ; For in 
the {pace of 16 Minutes it had got up nears, inch 
and 3. But asit advanc’d ftill higher, its poe was 
flower, and that in fuch Proportions as here follow. 

At the end of 24 Hours, it had rifén but to 16 
inches; the Bladder at the top being then near half fill'd 
with the Air, which had quitted the Afhes, as the 

Water paft thro’? them, But here hap en’d an Acci- 
dent, which prevented any farther O vation of the 
Swelling or Diftention of the Bladder by this expel’d Air, 
For the upper part of the TubeXto which the Blad- 

_ der was ty’d) being crack’d round, foon after drop’d 
of. However, this hinder’d not the continuation of the 
Experiment with refpect tothe Afcent of the Water. For 
at 24 Hours from the /a/t Objervation, I found it had 

gawd 6 inches more in height. And "twas very ‘eafie 
to trace it in all its motions, by the change of colour. the 

Water gave thofe parts of the Afbes it paft thro, which 
render’d them very diftinguifhable from. thofe which 
were yet ary, . , 
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When 24 Hours more were compleated, the Wa- 
ter had rife 43 inches, and fomething better. And” | 
at the fame diftance of Time again, it had afcend-.. 
ed 3 inches higher. The fucceeding 24 Hours. 
brought it 2 inches higher ftill ; and now it was.. 
gotten. within 2 inch. of the top of the Tube. In the- 
fpace of 10, Hours more, it finifh’d that little rea. 
maining part, and reach’d the. Extremity. of the Tube: 
compleatly. a 

Such was the Progrefs of the Water, and at this. 
rate did it make its way thro’ the compact Body of the: 
Afbes with which the Tube was fill’d.. 

Having finifh’d this .Obfervation, I then  refoly’d:: 
to know, what quantity.of Water the Afbes had abjord'd » 
in order to which I proceeded thus.. I weigh’d a. 
Glafs of Water very. nicêly, and- pour’d part of it. 
into the Glafs ; wherein the. Fube had“ all-along 
ftood, till it reachd the mark at which the Water- 
ftood, when the Tube was firft immers’d in it.. Then... 
(weighing the remainder) I found the quantity of that 
pour’ forth (which was.therefore equal to that ab-. 
forba by the Afbes) to weigh 1792 grains ; which is- 

pretty nearly. that of the bulk of 7 Cubical inches... 
ow the Capacity of the Tube (its Diameter be- 

ing 4 of an inch, and ‘its height 32) was about 14 
cubical inches: So that the quantity of Water equal 
_ to about 3 the Content of the Tube, was drank.up by 

the Afhes.. . ae 


I fhall now: take notice ofthe Particulars: occur-- 
ring in this Experiment, which feem to me.to be well’. 
worth obfervation: And thefe I fhall offer here by. 
themfelves , intending to make fome general Remarks. 
upon. this whole Clafs of Experiments, after I have relas- 
ted:all the Experiments that belong thereto... Erf 

eV EAS 


: 


-obferv'd. 
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Frj, Tho? the Afhes were ramm’d fo very clofe 
‘together, yet the Interftices of them were capable of 
admitting a quantity of Water equal to half the Content 
of the Tube. For the Content of the Tube was but 
little more than 14 cubical inches, and the bulk of 
Water abforb’d was as good as 7; as was but now: 


« Secondly, TheProgre/s of the Water thro’ the Afhes, 


- “was very difproportional to the. Times: Becaufe ’twas 


found, that in the equal Intervals of 24 hours, it 
-made its way according to the following Series; viz, 
16, 6, 4%, 3, 2, (and in the laft rohours) 4 an inch. 


Thirdly, The Force with which the Water. made 
‘its Afcent, was very confiderable ; being fuch as was 


Sufficient to overcome the Refiftance of the Air impri- 
Sow'd in the Interflices of the Afbes, and to drive tt away 


before it, towards the upper part of the Tube 
Now ’tis plain the Refiftance of the contain’d Air 
was not a very {mall one, from hence, that-it was: 


faperiour to that Force by which the Thorax is contraéted, 


and the Air thrown out’ of the Lungs, in a-ftrong Ex- 
piration, Becaufe when I endeavour’d to force Air 
by my Breath, thro’ the ‘Tube zot, above half fila 
with Afhes, I could not prefently fatisfie my felf that 
Į did do it :+ Whereas we fee the Water eafily made 
it felf a Paflage, when the Tube was not only quite 
full, but alfo the Afhes were prefs’d together, as hard 

and clofe as poffible. Choe 
But to put it out of all doubt, that the afcend= 
ing Water did actually. meet ` with and- overcome 
fuch a Refiftance as what I {peak of, wiz. That of 
Air lodg’d in the Interftices of the Body it pafèd thro’ ; 
let it be obferv’d in the next place, 
RA Fourthly, 


C 148 ] 


Fourthly; That it was wvifible by the gradual Intame> 


feence of the Bladder at the top of the Tube, that 


the “Air was really protruded out of the Afhes by 
the Water, as it afcended' along, af 

-I beleve none will attribute shis: Swelling of the 
Bladder to any other Caufe than the force of fome 
included Air, which ftretch’d it, and plainly endea- 
vour’d to get away by fo doing, And that it was 
fore’d out of the Afhes by the Water, is as obvious 
as any thing can well be; {ince there could be no 
other poflible Canfe that fhould expel it at that 


time. And befides,-in that it gather’d more and" 


La 


„more in the Bladder, as the Water advanc’d higher 


and higher, by that means it plainly potwted out: the. 


Gaufe which fore’d it thither, 


Fifihly, 


1e Water rofe: not:only in the Afbes ad- 


ii 
joyning to y” inward. furface of the Tube, but alfo thro 
the whole body of it, and that equally. too, (as appead. 


upon examination. ) 


. Whatever therefore were the Caufe of the Wa-. 
ter’s Afcent, that Caufe acted uniformly, fince. the: 


Water was.in all parts and places- equally infiuenced 


by it. : 
Sisthly, The Bulk of Air forc’d’ out òf the Inter- 


ftices of the Afhes, by the Water, we may conclude. 


(and I think rightly ) to be equal to- that of the Was 


ter which fupplied its place. And if fo, then twas as’ 


much. as half the Content of the Tube, or pretty 


nearly as. much as. the Bulk of Afhes therein con-. 


tain’d, (as follows plainly enough from the frit Obs. 


fervation, ). 


Seventhe- 
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Seventhly, The Afcent of the Water mas by far. fwif- 
ter, when there was a much-greater quantity of impr ifowd 
Air to oppofe its paffage, by reafon of the longer Columa A 
of Afbes Cin which that Air was contain’d) than “i 
when it had made more way, and (by getting higher 
in the Fube, having fhortned the Column of Afbes) had: 
a lefs quantity of Air to vefift it in its motion up-- 
wards, oc ae 


Query 1. Does not this Phenomenon of the Afcent 
of the Water through the Interftices of the-Afhes,. 
amount to the very fame Cafe with that of its rifing in 
fmall Tubes, or between two Glafs Planes? Do not the 
Particles of this Matter, by their little Hollows and’ 
Intervals, form a Congeries of minute flender Pipes, 
or Sarfaces very nearly approach’d to each other ; fo that 
the Liquid rifes in each Cafe by vertue of oze and: 
the fame Caufe? - 


Qu. 2. Why is the Afcent of the Water flower; 
the higher it rifes in the Tube? : 
Tis evident, that at firft there is more intercepted 
Air to be remov’d out: of*the way, than afterwards, 
. when the Water’ has fhortned th@Column of A thes: 
Is it therefore true, that the Water does at firft actual. 
ly meet with a more powerful Refiftance, and notwithftan- 
ding rifes with more Velocity,.than when "tis lefs refifted 2 
Or, fhould we not rather conclude, that. it does ins” 
deed meet with lefs Refiftance at- firft, than after- 
wards ; and therefore, that this intercepted Air is not: 
< reality that Objtacle, which at. firfi fight it appears to 
e? - i. 


Qu? 
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Qu: 3. Whether the encreafing Weight of the Wa- 
“ter, as it afcends, may not be efteém’d the Caufe 
-of the diminution of its Velocity? Becaufe, from Sta- 
‘tick Principles, the fame Power moving. different 

Weights, {hould produce different Rates of Velo. 
city, : ; 


“EXPERIMENT VI. 


The Afcent of Water thro Afbes in Vacuo. 


“L_JYAving filPd a Tube about ro inches in length 
| A with Afhes,.(as before) it was plac’d in a 
eceiver, and the Air exhaufted. . I fuffer’d it to 

ftand {ome time in that flate, to give liberty to the 

Air contain’d in the Afhes to. get away: Then 

plunging the lower end of the Tube under the Wa- 

eter, I found (according to my Expe€tation ) that the 

Water rofe much fafter in that very-much-rarefied Mé- 

dium, than in the open Air, Becaufe, in about 4 hours 

time, i had mounted as kigh as it could’ £0, having 

compleatly reach’d the top of the Tube. | i 
So that comparing the Refult of this Trial ‘with 

the former, we find that Here was a Height of 10 

inches furmounted in 4 hours; whereas There 32in- 

ches took up r3zo hours to finifh it. . . 

By which Account it appears, that the Heighs 
-are in the proportion of 35 to.1, but the Ties as 
323 to x. So that the Water was more than 32 
‘times as long in going (in Common Air ) a Space 
briple to that, which was finifh’d in Vacuo. 

But 
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‘But this Eftimate of the fwiftnefs of the. Waters 
Afcent would have been more exac, had it been ob- 
ferv’d, at what Time precifely the Watér reach’d 
. the fame Height in both Tubes; ` Ex. gr. As here 
in Vacuo, the Tube made ufe of was ro inches long; 
fo if it had been obferv’d, in the other. Cafe, at what : 
time the Water»had°reach’d 1ocinches-in that Tube. 
alfo, (as it was obferv’d at what time it rofe 16 inches, . 
viz, at the end of 24 hours) then the Proportions of * 
thefe diferent Times in which the Water had afcend- 
ed to the fame Heights in. both Tubes, would have- 
given. a:neareraccount of the Velocities. For if thes 
Motions were equable, the Velocities would be juft: 
reciprocally, as thofe Times. But if they are not. ani- 
` form, yet the rate of the Swiftneffes may be more.. 
nearly guels’d at, by. taking the Liquid at the fame: 
Height in each Tube, than at different Heights, - 


Ca 


EXPERIMENT VIE. 


The: Afcent of Liquors in {mall Tubes, of unequal’ 
Thicknefs, dat equal Bores or Geauga 


_¥ Aving procur’d two Tubes, the Diameters of- 
whofe Cavities were ‘as zearly equal. as they. 
could be made, but one at leaft ten times as thick. 
as. the other; I put them-into the *forementiondd ` 
tinged Liquor.. The Refult was, That-there was nó. 
irene’ to be perceiv’d between the Heights, the Liquor 
bad. afcended to in each Tube... l 


EXPERI- 


ae 


EXPERIMENT VII. 


‘The Afcent of various Liquors between two fquare |. 
Glafs Planes, 


VY Try’d this in Spirit of Wine, Oyl of Turpentine, 
B and Common Oyl. TOR 

All thefe rofe between the Planes, as the tizged 
Water did. The Difference lay in this, that they al 
‘afcended in az entire Body, from one fide of the 
Planes to the other, without thofe Interruptions and 
Intervals, which generally happen when the Water 
afcends. And this, even tho’ the Planes were held ~ 
together without any thing to feparate em; and not 
only fo, ibut alfo forcibly prefs’d together : in which 
cafe they muft needs touch in many parts: _ And 
notwithftanding that, the Courfe of the Liquor feem’d 
to be perfetly uninterrupted. 

There was a remarkable Difference between the Times 
fpent by the Spirit of Wine, and the Oyls, ‘in their, 
Afcents. à e PN Le ee 

"The Common Oyl mov’d extreamly /lzggi/bly, in com- 
parifon with the Oyl of Turpentine and Spirit of Wine ; 
infomuch that the former was near an Hour in rifing 
as high as the two later would do in lefs than half 
a Minute. ; ‘ AEE, 

Having now given an Account of the Experiments 
themfelves; and fubjoyn’d what Remarks had a more 
inmediate relation to any of them in particular; E 
fhall now make fome general E A ‘upon the 
whole, and then confider how the Phenomenon it felf 
may be folv'd. * ; 
ag Firff, 
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Firft of all then, we find, that this Phenomenon of 
the Afcent of Liquors, (between the Surfaces of near- 
ly-contiguous Bodies) like that in fmall Tubes, does no 
way depend upon any action or influence of the Air. 

For in all thefe Trials, the Liquor rofe with as 
much eafe and freedom in an exhaufted Receiver, 
as the open Air; but in one cafe particularly, it a- 
fcended with a vaftly-greater velocity in fo thin a 
Medium as that we call a Vacuum, than under all 
the Preflure and Vigorous A@tion of common. Air, 
‘There was indeed fome difference, with refpe& to 
the branching and fpreading of the Liquor in its a. 
{cent ; but this is a trivial confideration in compa- 
rifon with what ought’ chiefly to be regarded in 
this matter, and that is the Height and Force of 
the Liquour ; which without the Aix, will be at 
i (to fay no more than that) as confiderable as 
withett, . 


J 


Secondly ; Some Liquids rife after a manner very 
different from what others do. 

This is plain upon thefe two accounts. 

1. Some Liquids, as they rife, branch themfelves 
into various little Streams or. Rivulets, and by that | 
means leave (to all appearance) vacant fpaces and 
intervals betwixt them; after which manner, "twas 
obferv’d before, that the ting’d Water rofe between 
the Glafs Planes. But others again mount up all in 
an entire body, from one fide of the Planes to the 
other ; as common Oyl, that of Turpentine, and Spirit 
of Wine. ai 

2. Some afcend with a prodigious fwiftne/s, in com: 
parifon of others, 


x Thus 
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Thus the Two Jaf mention’d Liquors madè at- 
‘Yeaft 120 times as much bafte to. get-up ‘between the. 
Planes, as the former did {as is plain from what- 
was before related of them. 

And perhaps other Liquors may be difcover’d, . 
which may as much exceed thefé in the velocity of 
- their Afcent, as they did the common Oyle And it - 
may be, al imaginable proportions of Velocity, may 
be anfwer’d by thofe of Liquors (of fome fort:or - 
- other) afcending thus between the contiguous furfaces of 
Bodies, or in fmall Tubes, For the Caufe of this Phe-. 
a (if it be pit I take it to be) ss esit: 
Of producing an infinite diverfity of Effects, according 
pA nie ia See ee A Ki to work a 
One.. u iE vE 


Thirdly ; Liquids afcemd not only in perpendicular 
Direttions, but in all imaginable. Angles of Obliquity to. 
the Horizon, . asi 

For when the Experiment was made with the 
round Planes, the tinged Liquor immediately diffus’d 
it felf, to the extremities or edges of them, every 
where thro” the whole Circumference. Now the Li». 
quid could rife perpendicularly but -in one Dire@ion 
only, viz. that which we may conceive to pafs thro” 
the Center of the two contiguous circular Planes. . 
Invall.the other Dire&tions it muft afcend obliquely, , 
‘diverging jut as an Hia number of Chords in a. 

Circle, drawn from the end of the fame Diameter, . 

And fuppofing it reach’d all parts of the Circum- - 
ference, at the. fame time. (as it.did without the leaft - 
difference to. Senfe) -we have.then here as)it were 
the Reverfe of Galileo’s famous Propofition, about. 
the Equitemporaneous Defcents of heavy Bodies in the 
Chords of a Circle; For in this cafe, the afcending fi 

. quid | 
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quid defcribes them all in equal times, as in that 
cafe, the defcending Solid does. And if the one af- 
cends, and the other defcends, by virtue ofone and the 
fame Caufe (as.F cannot forbear thinking bút they 
do); then *tis no wonder that there fhould be fuch 
an Agreement betwixt them, and that the fame" Caufe 
fhould produce a fimilar Effed, both in Solids and 
Liquids, when fimilar Circumftances are fuppos’d on 
both fides. And it all amounts to'[no more, than. 
Attraction upwards in one cafe, and- downwards in - 
the other; and. this in the fame fort of Figure too 
namely, a Circles © l 


Fourthly; This Phenomenon is not confin’d to any 
one particular fort of Matter. ~~ = 

The Liquids rofe, not only between the Glaf, 
but the Marble and the Brafs Planes too. And 
there’s no doubt, but had the Experiment been made 
with Planes of various other forts of Matter, it might 
have fucceeded in like manner. Tis poffible, that 
Jome Liquids may not rife between the furfaces of 
fome Bodies, which others will rife freely between : 
nay, know not, whether inftead of rifing, they may 
not be fuk and. depref’d. One and the fame Caufe, 
ating in different Circumftances, is capable of pro- 
ducing a great variety of Efes. 


Fifth; A greater quantity of Matter contributes 
nothing to the rifing of the Liquid. ` , 

‘This 1S plain from the Experiment of the two 
Tubes of equal Cavities, but unequal Thickneffes. And 
ey a parity of Reafon, the Thicknefs or Thinnefs of 
the Planes fhould produce-no alteration, with re- 
Spe& to the Liquor’s afcent between them. 
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Sixthly ; The Afcent of the Liquour is favourdand 
promoted by {mall Particles of Matter laid in. its: 
way. En ia 

F hus the Water. a/cended hisheft, when the Planes 
were rubb’d over with Wood-Afbes. Perhaps other 
Matter might be as great an Impediment; or give 
more affiftance to fome Liquors in their Afcent, than to 
others. But thefe and many other things (which 
now I can bat hint) may Ppt {ome time or o- 
ther be propos’d as Subye€ts of further enquiry. 


Having made thefe Obfervations (General and 
Particular) upon the feveral EXPERIMENTS pro- 
pos’d, the next thing is the Solution of the Pheno- 
menon it felf. And here I make no fcruple, to re- 
duce all the Varieties mention’d to"the fimple Cafe of 
fmall Tubes; becaufe noy all of them (as is plain by 
confidering the Circumftances) amount to no more 
than That. 

For example : The two Gla/s Planes in thefe Ex- 
periments, being plac’d very near one-another, com- 
pole a Tube of rhe Form of-a Parallelipipid, whofe 
thicknefs is exceedingly fall. So that therefore, ha- 
ving founda Solution ie the Phenomena of fmall Tubes, 
the fame may eafily be accommodated to all the 
reft. Gee ee a a 

To proceed then; It appears evident to me, that 
the Principle we ought to have recourfe to tn this Cafe, 
is no other than that of Attrattion, 

vA Principle which governs far and wide in Na- 
ture, and by. which moft of its Phenomena are ‘ex- 
plicable. I know very well there have been Attem pts 
made, to folve this Appearance diverfe other ways. 
Some have argued from the impeded or diminifd Añi- 
on of the Air ; others from the Innixion or Refing F 
: the 
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the Parts of the Fluid, om the Pores and Ajfperities of the 
Glafs; others again from the Coxgruity and Incongruity 
of the Parts of Matter one to another. This laf No- 
tion, without farther explication, is fomewhat more- 
unintelligible than the two former: And tho’ per- 
haps they areall of them wrong, yet the Hrft Two 
ways Of folving the Difficulty have this advantage 
above the other, that they are. per/picuoufly Falfe ; 
-whereas this latter is more my/ftertoufly fo, leaving the- 
Underftanding in fome doubt., whether it may 
be True; or no; becaufe of the hard Words of Con- 
gruityand Incongruity, which being: not explain’d, may 
poly carry fome better Meaning along with ’em than 
they feem to promife. If it fhould be thought that’ 
Attrattion is a Word no lefs hard and unintelligible: 
than the former are, I can only fay this, That ’tis plain 
Fait that thexe is a Power in Nature, by which the Parts 
of Matter do tend to.each other; and that not only«in 
the larger Portions or Syftems of Matter, but alfo the 
more minute and infenfible Corpufcles.. And thatthe 
Law which obtains in the Former Cafe (viz. as 
monft the greater Bodies of the Univerfe) is mi de- 
termin’d and fettléd, namely, that the Attraction or 
Centripetency decreases reciprocally, as the Squares of the 
Diffances (of the Attracted from the Attra@ting Bo- 
dy) do encreafe. But. the Law by which the fmaller 
. Portions of Matter tend to.each other, isnot focom: . 
pleaty fettled, but left yer for further difcovery; only” 
’tis known, that ic muft -be very different from- the 
other, and thatthe attractive Forses here do decreafe in a 
greater proportion than that by which the Squares of the 
Diftances do encreafe: but the nature of that Propor- 
tion, OY how complicate it is, or what Varieties there 
may bein it, is not yet accounted fos; nor- will not 
eafily; becaufe-of the feeming invincible Laat 

; tnak 


as the open Arr. 
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that attend the making Experiments and Obfervations 


requifite to fettle fo zice a Point. Only thé Fa@ it 
{elf is paft difpute, and the Difcoveries made by 


that very great Man, Sir IsAKC NEWTON, (the Ho- 


nour of oar Nation and Royal Society) have fet both 
thefe Laws of: Attrattion thus: far, ina very clear 
Light to all that will ufe their Eyes to fee them. 
Now fince we are certain there is fuch a Princi- 
ple in Nature, and one fo Extemfive and Predominant 
too, as that of Attraction; 1 think it would be a fa- 
tisfa€tory Proof enough of the Intereft of that Prin- 
ciple in this Phenomenon, to fhew that it may be 
handfomly accounted for -by it, without being fore’d 
upon any of thofe ob/ture precarious Suppofitions, which 


in other Solutions a Man can’t well avoid. 


‘However, before I do this, I fhall argue the Point - 


another way, and by fhewing fome remarkable Agrees 


ments of this Phenomenon, with others in which Attratti« 


on 4s moft evidently concern’d, do fomething (1 hope) 


to perfwade a belief of the Intereft of the fame Gaufe 
here alfo. iis a } 

What I propofe to confider at prefent, is the Mag- 
net or Loadftone, fome of whofe Effects coincide with 
thofe of [mall Tubes to a Wonder. 


1. A Loadftone of any Form whatfoever, will ate 


tra&t Iron, 


So we find that Bodies fet together after any manner, 


-Or in any figare whatfoever, fo they do but compofe a 
_ fmall Tute (or what is equivalent thereto) will give 
occafion to the Liquor to aftend betweem their Surfaces. 


2. The Magnet exerts its force as well in Vacuno, 


And 


Mes E 
And we find that Liquids rife as freely in the one, as 
the other of thefe: in the moft thin and rarefied 'Me- 
‘dium, as well as the moft grofs and denfe. 


3. Small Loadflones (for the generality) have a 
jonger attractive Power (in proportion to their: 
bulk) than the large ones*have: And fo fmall Tubes 
will make the Liquid ‘afcend higher than great ones 
will. And as the inwatd Cavities and Surfaces are 
leffewd, fo the Liquid will rife higher and ‘higher. . 


4. Ifa Loadftone be divided into feveral parts, or 
{mall Loadftones, thefe little ones (fuppofing the ver- 
tue of the Stone to be equably fpread thro” the body 
of it) will all together fitain a vaftly greater weight of 
Tron, than the ove great one’alone before would do; 
tho’ taken collectively, they contain very nearly the 
fame quantity of Matter with it. 

So, were'a Tube of a very fmall Bore, but agreat 
Thickne/s, to be divided into feveral Tubes or parallel 
Surfaces, the Quantities of Water fuftain’d in all-of 
them together, would  vaftly tranfcend that, which 
was fuftain’d when they were all united together, and’ 
compos’d but-.one fingle Tube. 

So that a [mall Tubes, as well as Loadftones, the: 
‘asiet. of Superficies is That on which the En- - 
creafe of the ‘Force feems mainly'to depend... Nor - 
does this Affertion any way thwart what was faid before, . 
viz. ‘That as the Surfaces did-decreafe, fo the Afcent 
of the Liquid would be more and more confiderable: : 
For there I only compar’d the Bffes of ‘Tubes of. 
different Diameters one with another ; and fhew, that - 
the leffer Tube has the advantage of the greater: : 
But here 1 compare the Effects of innumerable little 

. Tubes, . 


Tubes, all made out of one fingle Tube, with the Effet 
of that fingle Tube it felf; and thew, that the Ez- 
creafe of Superficies confequent upon fuch a divifion, 
gives the Aggregate, or Collection of Tubes, (by ma- 
ny: degrees ) the.advantage of the fingle one: 

Now, upon thefe accounts, I think I have fome 
Grounds to believe, that the Phenomena of the Load- 
stone, and of fmall Tubes, depend upon one and the 
fame Principle in general: For here’s a furprizing 
Correfpondence of Effects, why then may they not agree 
in their Caufe ? 


But to proceed. . That Attraction I {peak of (as 
the Caufe of. the Afcent of Liquids in {mall Tubes ) 
I make to proceed (mainly, if not folely ) from the 
Tonermoft or Concave Surface of fuch a Tube; and. 
not from the Solidity or Quantity of Matter which it 
contains, And a Proof that this is fo in Fa, may 
be deduc’d from the Experiment of the two Tubes, 
before mention’d. But more than this, that it like- 
wife ought to be fo, appears from hence, that the At- 
tractive Power of fmall Particles of Matter atts only on 
Juch Corpufcles as are in contact with them, or remov'd 

- but at infinitely-little diftances from em, 

Upon which account I think I may fay, that the 
vemoter Surfaces of the Tube, between the éauermoft 
or concave one, and the oatermoft or convex one, do 
contribute nothing to the Effect ; that is, the Liquid 
is not influenc’d by any Attraction of Theirs. 


‘Thefe things premis’d, let us in the next place 
eonfider, how this Phenomenon may be accounted for 
by Attraction: That is, how the Liquid may rife in a 
fall Tube, by the Attraction of the Parts thereof by the 
concave Surface of the Glafs. . 

‘Let 


aE 
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Let A BCD bea fmall Tube, perpendicularly 
immers’d inva Lquid, whofe horizontal. Surface is 
EC DE, ; 

The Parts of the Liquid abaz, 6b, adjoyningitò 
the concave Surface of the »'Fube,» are flronglyat- 
tratted by it, and that ina Direction perpenilicular to 
the fides of the Cjlindrick Glafs; or (which issa 
one ) parallel’ to EF, the Surface of the Liquid. 

Now the Particles a 4, b b, gravitating in Diredi» 
ons perpendicular to E F, that is; parallel to A C and 
B D, the Sides of the Tube ; by means of the afore. 
faid Attra@tion,.it comes to pafs that the Particles 
aay bb, have albof 7em a» much-lefs' Momentum or 
wravitating Force than. otherwife they »would have, 
were the Attraction away. Therefore the Parts of the 
Fluid, which lie immediately ander them, are much lefs 
-pref dupon, than otherwife they would:be. 

_-» And: altho’ the Particles dd lie farther outto- 

wards the middlé of the Tube, yet in a very. minute 
and flender one’ ( fuch-as:we here {peak of) they 
are neari enough to be within the reach ofthe 
powerful Attraction of the Surface, forfarvastonbe-in 
fome meafure influenced thereby ; either. immediately 
or mediately, by the means of the Particles a a, bb, 
which are ftrongly urg’d towards the Glafs, and do 
(by the General Law ) attra& the neighbouring Par- 
ticles 4d, towards themfelves. 

Upon thefe accounts, the Momezta of all thofe Par- 
ticles, comprehended within the Circumference of the lower 
Bafis of the Tube, being much leffen’d; the Fluid, 
which lies directly under ’em, is proportionally: le/s 


prefs. 
i But 
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But the Parts of the Fluid ff ff, which lie be- 
tween'the Surface: E C-D Frand the Bottom of the 
Tube, at more remote diftances from the Sides of the 
Tube than its Semidiameter ; Thefe. Particles (I fay) 
being out ‘of the reach ofvany fuch Attra@tion, do 
gravitate mith their whole Forcesor Momentum on the 
Parts which lie under ’em. Therefore it appears, 
that by the Immerfiom of the fmall Tube intorthe Liquid, 
the. Equilibrinm is deftroy’d between thofe Parts of 
the Liquid bing within the Circumferente of thedower 
Bafis, and thole which are. plac’d without, There- 
fore (by the Hydroftatical Laws) the Liquid mutt 
rife within the Surface of the Tube.: For the. roz- 
ger Plxid will fill prefs ia upon ithe! weaker, and force 
at anaybetore it. : Thatvis, theParticles about a2, 66 
principally; and next to them, the Particles about 
dd mutt -neceflarily give way to the Particles be- 
low them, which are urg?d°on by the: /aperiour\Mo- 
mentum of the\Particles which comefrom 'the afore- 
faid remote diftances about f f f f. Fromewhence it 
follows, © that thofe' Particles about) aa, b:,\ muft 
neceffanily afcend higher inthe Tube, as toee ee. 

When theytare rifem higher, the Attraction tothe 
Sidesof sthe ‘Tube will take2place as before, and iby def- 
fening theii Momenta , with refpett to thofe “below 
’em, will give'a new Occafion to the external Bluid, 
to‘infinuate ip felfowithin the Bottom of the ‘little 
Tube, and confequently to:puth thofe Particles ftill 
up higher; astog g gg. 

Thus, dy the continued Action of the fame Canfe, ithe 
fame Eject follows, and the Liquor ‘continues =o 
afcend in the Tube, till it comes toa certain deter- 
minate Fleight, where it keeps its ftation, and that by 
vertne of the fame Laws which brought it thither. 

And 


| 
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And. this, E hope, »may: be a fatisfaGtory Account: 
F the Reafon. of this: Phenomenon; and ferve-to 
Sores the Manner! and: Way by which Liquids*may 
be conceiv’d to rife in {mall Tubes. -I muf fay, i ap- 
pears.to.meto be the Trae.ones 


NB. I fpake but now. (with a Particular remark) 
of the Preflure of thofe Particles of the Fluid, which 
lie at moreiremote’ diftarices from: the Tube, thaniits 
Semindiameter... Tis to the Exergy and. Force of thefe, 
that the Afcent of the Fluid feems chiefly, if not en- 
tirely, to be owing. For thofe Particles: nearly»ad- 
joyning to the Covey Surface, are attracted in fome 
degree, as well asthofe,which are approach’d tothe 
Concave ; And therefore can’t. be imagi to! have 
any fuch: preponderating Momentum, as to force thofe 
within to afcend. in the: Tube. But fuch Particles 
as ave plae’d at farther diftances beyond the Con- 
vex Surface, fuffer’ nov attraétion from it, and fo are 
fufficient, to. prefs the Liquid away: before them, 

Butit may be faid here, that if the furrounding 
parts of the Fluid without, on the Cogves fide, were 
attracted as well as thofe within, on the Concave; 
then the Fluid ought (by. thefe Principles): to rife 
without, on the Convex furface of the Tube; as’ well 
as it does within, on the Concave: which Experi- 
ence fhews. that\it does not. | 

But Gn azfwer to this) the Reafom« whys ought 
not. to do fo {or at leat very incompiderably) is obvi- 
ous, L think, from the different natures of Convexity 
aud. Concavity.. Suppoie wea fall’ Particle of 2 
Fluid, im conta with the Gonvex Surface of ‘a Fube's 
Tis plain, that all the.Liveole or fiveight : Filainesits 
compofing this Surface, are averted, or turad from the 
aforefaid Particle, except that one fingle Filament, 

Ye in 
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in which it: touches the Surface. “But! ons the Coz- 
cave fide, all the Filaments are turn’d towards fach 
a Particle, which we imagine to be in contact with 
the Surface there. . 

From whence arifes an exceeding great Difference be- 
tween the Attractions of a Particle of Fluid Matter, 
by the Filaments on the Convex, andon the Cor- 
eave fide. yi 

For inthe Formen Cafe, the faid Particle mut- bè 
vaftly more out of the reach of thefé Attractions, upon 
the account of the averted Pojitiow of the Filaments, 
than in the Latter ‘Cafe, where the Incurvation turns 
the attratting Lineole:towards it; and by that means 
prefenting a ywch-greater Force: produces a propor- 
tionally-greater. Effect. : 

And for this- reafon, the Parts.of the Fluid with: 
in, lofing beyond comparifon:more of their Momen- 
tum thai thofe, without. do; the Fluid ought 'to' rife 
beyond. comparifon more onthe Cozcave, than‘on the 
Convex Surface of the Tube. That is, its afcent on 


the outfide ought tobe /carce fenfible; and: I believe 
it will be always found to be fo, | 


Thus far we have fhewn the Reafon why ‘the 
Liquor muft rife in the wal Tubes. 
Brom hence now it follows likewife, that # muf 
of neceffity rife higher in Tubes of a finaller; than thofe 
of-a larger Bore. - 

For fuppofe there be two Forces, each of which is to 
lift a feveral Weight. Now (from the Principles of 
Mechanicks) that Force which bears the greatest Propor- 
tion to dts Weight, will be ableto vaife that Weight high- 
er, than that Force which bears a lefs Proportion to. its 
Weight, will be able to raife thar Weight. Tet us alfo 
take two Tubes of diferent diameters, and the fame 


height : 


So 


E 

height: the attractive Powers areas the Surfaces ; and the: 
Weights or Quantities of Liquor to be rais’d into” 
thefe two Cylinders, areas their olid Contents. Or 
(becaufe the Heights being the fame, the Surfaces 
ate as the Peripheries: and the Contents, às the Areas 
of the Bafes; ) the Arrrattive Force? will be as the: 
Peripheries , and the Weights, asthe Areas of the Bafes. 

But there is a greater Proportion between the Pe-- 
ripherie and the Ares of the Bafe in the /wall Cylin- 
der, than there is -between the like quantities in 
the great one. ‘Therefore “in” the wal Tube, the 
Attractive Force bears a greater Proportion to the: 
Weight. of the Liquid to'be erais d, than it does in’ the: 
great! one: And therefore the Liquid mu rife higher 
in the Former, than‘in the Later. 

From hence likewife we may! fotm a Rule, that > 
may help ‘towards determining the Height the Liquids 
mufi alcend to; ia any givin jmall Tube, 

For: the Liquid ‘mutt meceffarily “rife; tll itcomes: 
to'fuch.a Height ; that the Momentum of all the Liquid: 
in the Tube, as it is there diminifh’d by the Attraction 
of the Surface, becomes equal to the wHdiminifh’d Mo- 
mentum of the External Liquid,° at ‘thar? depth the! 
Tube is immers’d to. And when it is come to-that 
particular Height, it muft-as neceffarily’ hand, and go 
no farther. S + ra ae 

And in that Cafe, the Proportion will rui thus’. 
As the Diminifp d: Gravity of the Liquid i the Babe is’ 
to'the Abfolute Gravity of the Collateral Cylinderot 
External Liquid, fo is the Depth of Tmmerfion,-to the 
Height of the Liquid in.the fmall’Tube. - Por;1 fappofe: 
the Cylinder of Fluid i» the. Tabe to be balante by’ 
one without, “which has: the fame’ Bafe and whole 
Height is equalto the Immerfion ° for the Bafes be- 


ing the fame, the Heights are as the Costests or 
Quana 
: oe 
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“Quaniities of - Matter... And, to- make an. Kawilibrivnns 
or Equality. of Momenta, the Forces mub be recipro» 
cally, as the Balks or Quantities. that is (in this cafe) 
reciprocally, as the Heights, 

Now, 4s, for. the Reafous tiducing me. to propofe a: Sox 
lution of the Phenomena. of Capillary: Tubes, on fuh 
Principles as I have.here. done; % think it not “im: 
proper hereto, fubjoyn them. 

-c Fistrue, the, dixei4 and Secmingly-fireight afcent of 
the Liquid, from the lower to the upper parts of the 
Tube, would, at firt view, tempt one to- think of 
no more than only a2 Attraction upwards, or in Dis 
rections parallel to, the fides .of. the: Eube; inftead of 
pexpexdicular thereto; and fo to derive the Fluid’s. 
afcent only from this, without any regard to Hidro- 
Siratical Laws, or the los. and. recovery of- an Equili- 
bxinm. But in this way.there appear’d feveral Dif- 
ficulties, of that ftrength, that I could. by no means’ 
get,over them. and the. confideration of thefe, de- 
termurd me to folve the Phenomenon the other 
Vay), : 

Tor, ta Lcould not fee any Reafon to convince my 
fef, why. a Particle of the Liquid, as aor: b, which 
is there at that pointiin atual contadt-with the Glafs, 
fhould not be attraéted to and by that Particle, ra- 
ther than by another above it, and remote from it: 
Or at, leaf why. it fhould. not be vafily-more attra&ted 
by that Particle: with which it # ¿7 contact, than: b 
another above it; and confequently why the At. 
traction fhould not frf begin, in lines perpendicular, 
and not parallel, to the fides of the Tube, whatever 
beidone .afterwards*: For Ido not abfolutely exs 
clude the former: Attra@tion: from being , dome way. 
concern’d, tho? I make the latter the main and prir- 
cipal Cawje of the Afcent. ; 
2. If 
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o. If a ‘Body refting onan Horizontal Plane were 
to be drawn din a Direction parallel thereto) againjt 
an ‘Upright or Vertical Plane ereed upon the fame 
Horizontal Plane ; it appear’d certain to me, that 
‘the atwal Prefure of that Body in the orizontal 
‘Plane would be diminifh’d, according to the force 
wherewith the Thread was drawn, which prefid it 
againft the vertical Plane. For it may be drawn fo 
ard againft the upright Plane, that the Horizon- 
tal‘one fhall have little or nothing at all of the 
burden’ of it. And-applying this to the Cafe in 


hand ; I concluded, that for this reafon the Momen- . 


tum of the Parts of the Fluid 22, bb, muft be a- 
bated, with refpe& to the Particles lying imme- 
diately under them. “ed 


3: When I fuppos’d the Liquor to afcend purely. 


by vertue of the Attraction direttly upwards, in Lines 


parallel to the fides of the Tube, 1 could not {ee a rea- - 


fon, why the Liquid foula ‘ever top in any Capillary 


Tube before it comes. to the very top of all; which 
yet Experience fhews it does. For if the Attra@ion : 


be folely from the upperparts, then.as long as there 
‘is any part of the Surface ‘left unoccupied” by ` the 


“Liquid, fo long there is a Casale left in being, of the Li- - 


quids further afcent, .And if there be that Caufe in 
being, why fhould it not exert it felf, and make the 
Liquid rife, as well when ’tis gotten up 2 or 3 inches, 
high in the ‘Tube, as when it was below at the 


bottom? All Circumffauces here, are the fame as there, . 


as far as Tecan with all my Attention difcover. 
And that the Liquid bas already poffef?'d fome part 
of the'Surface, can be no Reafon why thar part which 


is not poffefsd, {hould not exert its attractive force, and ` 


draw up the Liquid, till it is gone as. high as’ it 
can go; that is, till the whole Tube is full. In a 
word, 
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~word, Why fhould T deny the upper. part of the Tube 
sthat attractive power, which I fo freely alow tg the 
lower ? T know no realon; to imagine this Vertue to lic 
fo, unequally [catter’d about the Tube, and if it be not.fo, 
‘then I think I ought: to. expe the fame Efe: fhould 
take place in the upper parts of -it, that does.in all 
other places, 

And therefore, 4..By the Explication. which I 
have here givenof this Phenomenon, I found I could 
ay i Realon ft the Afecnt of the Haid to la. deten- 
inate Fleight in any Capillery Lube proposd ; which T 
faw no, way, that was tolerably, Philofophical, to do by 


the other Method, 


For the Momentum of the external Liquid being in 
{ome meaftre takeninto this Account, as well‘ as the 
_ Attraction of the Tube. the Hydroftratical Laws, by 
which I fuppofe the Liquids within and without to be 
‘balanced, will themfelves determine the Height tombich 
the Fluid muft rife iz the Tube. Otherwife (as. IL hinted 
before) tis nota flight Difficulty, to conceive any other 
Limits to bound the motion of the Liquor upwards, 
but the very top of the Tube it felf:° and therein- 
deed it muft ftand for a good Reafon. But if it fet- 
tles at. any determinate depth below that, and this 
by vertue of the aire or upright Attractions, T 
mutt needs fay ’tis a Riddle, out of the Intricacies of 
which I have little hope. to deliver my felf, 

For the remaining part of the Cowcave Surface 
‘lying above the Liquor in the Tube; either has, or 
has zo’, the Power of Attraction, like the other parts 
of the Surface below, 

If wot, by what Law is a Tube fo divided into at~ 
tractive and mon-attractive Segments? How is the 
Limit between thefe twovery Heterogencous Parts 
-d@etermin’d ? : 

Was 
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Was there origivally and always fach a diftinQion ? 
‘Or did it commence when the Glafs was firft blown 
into the Form of a Capillary Tube? OF did if begin 
to take place only when the Tube was actually im- 
mers in the Liquid? In fhort, does this ftrange pro, 


perty owe its rife to, Mature, or to the Fire ; the 


Blaft which made it a Tube, or to the Water tis 
plung’d in, when the Experiment is to be perform’d ? 
{fit be not to one of thefe, I am ata lofs, for its 
‘Original. On the other hand ; if the remaining part 
of the Tube, above the Surface of the Liquor where 
it fettles, be endow’d with an attractive force. fini 


larly and proportionally to the reft, why does it not - 
exert it felf, when the Liquér is fairly. prefented mish 


in the Sphere of it; in like manner as the attratti- 
on of the other parts below did, when the Fluid was 
brought within their Sphere? 


By how much the greatera Difficulty it will be, 
to anfwer thefe Confiderations upon Juft and Philo. 
Jophick Principles; by fo much the more. (I hope) will 
the ‘former Solution I have given, appear to be clear 
and zatural, 

I could proceed to fhew farther, how. the other 
Phenomena of fmall Tubes might very naturally be 
folv’d from thefe Principles; but it being very eafie to 
make that Application, I fhall wave,all. Difcourfe of 
thofe matters, and with that E have.now faid, con- 
clude this prefent Subje&. EN 


EF 


An Account of an “Experimeny eternigo the dif. 
ferent, Denfities of the Air; from: the Great 
eft degree of Heat, to.thatof Cold, in our 

Du aE eae adel 
‘Took a Glafs Tubé about’ 2 Foot. long, and of 

' about.’$ in „diameter, which I bent into. the 
ri of a“Rettangular “Syphon,” at nearly the diftance 


of 6 inches froth one. end, thus : 


lo At chat! Exthemity“ok it! which was farthe? fronx 
the -Adzle, T véniented bn a Brafs Schéi with a fmall 
Perforation in it; by which‘neans, when had put a 
little Quick/ilver in at the fborter Leg, by inclining the: . 
longer Leg this or that way, Icould bring the Mercury 
to reft any where at pleafure ;as at A A. The little Co» 
umn of Mercury I here made ufe of, was about 3 inch 
in length, as being fufficient for the purpofe of this 
Experiment. Then having fcrew’d a Cap on te the: 
: onger 
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longer ‘or Horizontal Legofthe Syphoz, anduthe Meri 
cury-being fix’d and fettl’d-in a certaim part;' D don 
vey ditintoa Trough; together with aThermometer, and 
poui?dyon asmůch ware! Water: yas would cover thë 
Ball of the: Thermometer: -Thuso'thiesSyphon day; 
with its longer ‘Leg, azder ‘the » Water, in tan’ esitt 
Horizontal Pofition, and: its foorter’ Leg upright and 
abovethe Water) And the Refult of this Contrivance, 
was the Prévention of fome Iniconveniericies, ‘which 
would hive!follow’d):upon placing: the: Syphon: fo; 
as that the Water fhould have found its way into it. 
Befides, the A€tion and. Power of. the: Exterzal Air 
éouldynot’ have ‘been ‘fo ‘certainly: arguedo and-de 
termin’d, instbat' cafej:ag itemightsim vebis pophereit 
had libertyto prefs aso it’ wouldycand! that! Tame 
| diately; without oppofition or ‘hinderance fromai I 
ter venting: Body. = The: Spirit inthe Thermometer, be 
‘ing: quicklycinfluenc’d. by: the: wara Water, Tfutfer’d 
it to rifeupasthigh as Ithed#rrleBall onthe: "Pop of 
that Infrument,and indeed to pafs into it; that fò 
‘Tmight make my Obférvations on trs Defent withothore 
-exadtnefs. “Ford imagin'dpthatiby that: time! the 
Spirit:was' fallen! to` {ome conuenient: degred, defien’d 
to begin the Account at, it. might hayeatquird al pret. 

-ty equal: degree of Heat in all its Pates, °°" 
Accordingly: I began’my Obfervations,-when <it 
had defcended to 130 Degtees/above”-the’ Freez< 
ing Point; at which time D:found the length ‘of ‘the 
Column ‘of Ait; from-the:clofed: end of thé’ Syphon 
to the neareft Surface of the!Quickfilver,’ to be 
juft 144 tenths of Inches. After the Spirit had de- 
fcended ro Degrees lower, the Air, which before 
poflefs’d 144 Parts, lack’d one of them now; and 
fo on fucceffively at every ro Degrees defcent of 
the Spirit, the Column of the contain’d Air was 
Z 2 leflen’d 
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leffet’diin ats length one oexa&t tenth. When: it 
had defcended to 36 Degrees: above the Freezing 
Point, the Air. was found to poffefs but 134 of the 
*forementioned Parts. So that from: hence it will: be 
eafie to concludes: that atthe: Breezing Point, ‘the 
Air in the Syphon’ would be-reduc’d to 3 tenths lef 
than-at\the laft Obfervation ; and confequently at so 
Degrees: below: the Freezing Point, (which Iam in- 
form’d_isithe greateft: Degree ‘of Cold> that has hap- 
end) in ours:Climate}) it would be reduced to 126 
Parts. of the whole, and in that! ftate would be one 
eighth more denfe,, thamwhien. at the greateft. De- 
gree of; our: Natural’ Heat. (Andsthe Reafon why. I 
could inot: prove: this: later part-by Experiment, was, 
that wher I came: 'to.expofe the.Thermometer and 
Syphon: in the .open:Air, or freezing: Mixture, the 
Syphon would inftantly receive the .dmpreffion of 
the, Cold,:and the Airscontain’d in it. be confidera- 
bly-.contra&ted, before the Thermometer gave any 
fga- of fuch Alteration. ` But feeing the former part 
of the: Experiment. fucceeded fo very regularly as. 
it| did, I think there-canibe no: doubt of the truth 
of the whole-Calculatiom; nor ido, I yet fee- how: it 
could: be better perform’d.:: I fhall add a Table of 
the different. Degrees of the Ain’s Denfity at every, 
zo Degrees, from:130 abave: the: Freezing Point, 
to.50. Degrees belows itas <; shuséteb 

‘This Experiment, was. made February the 11th, 1708; 
the Mercury in, the Barometer (at the. fame time) 
ftanding at. 30 inches. 


Degrees 
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NB. For the better-wnderftanding of the foregoing 
Experiment, I would ‘note fomething concerning the 
Poftiomand Motion ofthe—little Column of Mercury 

intthe Florizentd ee of the Syphon, 
‘This body of Quickfilver being fx’d ina certain 
“part of the Fube (as fuppofe thereabouts, where it 
now appears to be, in the Fig.) -was afterwards, by 
the Rarefaction of the Air (contain’d between it, 
and the ‘esd cover d withthe Cap) driven farther to- 
wards the Angle of the Syphon - for the Mercury 
when pet im, neceflarily forcing the Air along before 
it, there muff needs be a Column of Air, izcluded 
between it and the exd of the Syphon guarded with 
the’ brafs Cap :. ‘and that Air mult as xeceffarily be ra- 
_vefied by the heat of the warm Water, and that Ra- 
refattion cr Expanfion will force the Mercury towards 
the Angle of ‘the Syphon, where it has only the Pref- 
{fure of the External Air. (thro’ the open {borter Leg of 
the Syphon) to encounter with, as an Impediment to 
its motion that way. Now the fir’ Expanfions of the 
included Aix, by, the Heat,are fufficient to overcome 
the contrary Preflure-ofthe External-Atmofphere: And 
by this:means’ the Column of Mercury is prefs’d 
towards the Angle of the Syphow fo far, till the Rare- 
faGtion and the outward Preffure come to balance one- 
another. Then, as the Water cools; (and the Heat 
growing Jefs, the expanfive Force of the included 
Air by confequence abates too) the Preffure of the 
:Atmofphere thro’ the fhorter Leg of the Syphon be- 
gins to prevail, and confequently forces the Mercu- 
ty more ‘inwards, or farther from the. Angle of the 
Sypoon.- And thus the Rarefaétion fill diminifhing, 
and the weight of.the Atmofphere gaining more and 
more upon it, the Mercury is ftill ne farther 
‘from. the Angle of the.Syphon, and the length 
or 
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of diftanté between it and the zd. cover'd with the 
Cap, becomes continually lefS and lefs, * And thefe D- 
frances are exprefs’d in that. Column of Parts- in the 
Table, which anfwer to the Degrees of the Spirit’s 
defcent in the Thermometer. i3 

This Experiment it felf proves the Spring of the 
Air, as it fhews us the “Exterval Atmofpheric Co- 
lumn fitft giving way to the more powerful Expanfion 
of the żzeluded Air, and then by degrees recovering 
it felf, and forcing ‘the Mercury away before it, to- 
wards the other ‘end of the Tube. / 

We fee likewife the Ground gotten by the Exter- 
nal (which is the fame with that lof by the inéla- 
ded ATY to anfwer exaCly tothe Abatements of Heat 
indicated by the de/cezding Spirits in the Thermometer ; 
fo that the Liquor there always gave an exa@ and 

erfect account of the contraction or fbortning of the 
Column of included “Air; ‘that is, of its Dexfity, 

The abundant Ofefulnefs of which Obfervation, E may 

fome time or other more largely difcourfe of. 


ExPpERIMENTS 
Concerning the Refraction of the Air. 


l: Ae Bout Ten Years. fince, that Curious-and Ingeé-’ 
nious Member of the Rorau SOCIETY, 

Mre foun Low Tnorp, conttiv’d an Apparatws to 
demonftrate fenfibly the Refractions of the Air, which 
hitherto had been perceiv’d only by the fubtile and’ 
nice Divifions of Aftronomical Inftruments. He 
made a Vacuum between two inclined Planes of oe 
y 
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by. the. help of Quickfilver; thro? which an Obje@ 
view’d with a Telefcope was feen, upon readmiflion 
of the Air, very fenfibly to change place: An Ac-: 
count of which Experiment is at large in Phil. Tranf. 
N° 257, and in the Frezch Memoirs for the Year 1700, 
to which I referr. 

Mr. Caffin: the Son having been prefent when 
Mr. Lowthorp made his Experiment before the Royal 
Society, made a Report thereof to the Royal Academy 
of Sciences of Frazce ;. and, upon his. return home, 
thofe Sgavans thought it worth, their while to re- 
examin the matter: But tho’ themfelves thought it 
very ftrange, yet, as they manag’d the Trial, they 
declare in the Hiftory of their Academy for.the Year 
1700, That it did not fucceed; and, that the Beams 
of Light paffing thro” fuch a Vacuum, {uffer’d no al- 
teration by Refraction. 

How ‘well they made their Vacwam, tho’ they fay 
it was bien exattement, may juftly be queftion’d ; or 
rather, the thing being fo evident, it-will not. feem 
malicious, if we fuppofe fome little Senfe of Emula- 
tion might incline them to deny the Honour of an 
Improvement of fuch Confequence to Affronomy, to 
a foreign Academy. . 

The Royal Society (whofe Glory it is to be as un- 
willing to deceive as to be deceived) being inform’d 
that this Experiment was call’d in queftion by the 
French Academy, were defirous that it might be put 
paft. difpute, by repeated and fully-attefted Trials : 
Accordingly I was order’d to make an Inftrument 
for the purpofe, by the direCtion of Mr, Halley, R.S. S. 
and Profeflor of Geometry in Oxford, It confifted in 
a ftrong Prifm of Brafs, two fides of which had 
Sockets, to receive Glaffes as truly plane and polifh’d 
as could be gotten; and the third fide had a Pipe 

with 
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with a Stop-cock, ‘whereby to apply both’ the Ex 
fiaufting and Condenfing Engine. ‘The Glafles were 
firmly fix’d and cemented in, fo‘as to ‘bear both ‘an 
inward and outward Preflure, and the whole turn’d 
upon an Axis, that it might be made to receive the 
Rays with any Obliquity defird: And, to be the 
more fecure, I affix’d a Metcurial Gage, to difcover 
any the leaft Defe& in the Cement, that might ‘hap- 
pen; the Afgle ‘contain’d between the *tworGlais 
Planes being very neat to 64 degrees. And this Im 
ftrument, thus prepar’d, we fitted’to a Telefcope of 
about ro foot long, fo as the Axis of the Telefcope 
might -pafs thro’ the middle of the Prifm; and in 
the Focus of the Telefcope a very fine Hair-was adap- 
ted, for dire€tion to the Sight. 
_ Having chofen a proper and very diftin@ ered 
Obje&, whofe diftance was 2588 feet,/ Fune wsl Suha 
1708, in the Morning, (the Barometer being then 
at 29.7%, and the Thermometer at60}) we firft ex- 
haufted the Prifm, and then applying it to the Tele. 
feope, the horizontal Hair in the Focus cover’d a 
Mark on our Obje& diftinGly feen thro’ the Vacuum, 
the two Glaffes being equally inclin’d-to°the vifual 
Ray: Then admitting the Air into the Prifm, the 
‘Object was feen to rife above the Hair gradually, 
as the Air entred, and in the end the Hair was found 
to hide a Mark ro4 inches below the former Mark. 
This often repeated, as often fucceeded, 


This done, we applied the Condenfing Engine to 
the Prifm, and having pump’d in another Atmo- 
fphere, fo that the Denfity of the included Air was, 
by the Mercurial Gage, double to that of the out- 
ward; we again plac’d it before the Telefcope, and 
then letting out the Air by the Cock, the Objeé, 

Aa which. 
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which before feem’d to rife, now appear’d gradual 
ly to defcend, and the Hair at length refted on an 
ObjeGt higher than.before by. the-fame Interval of 
to% inches... Andjthis likewife often repeated, never 
fail'd. 


‘We again crouded in another Atmofphere,. and’ 
upon diicharging the condens’d Air, the Obje& was 
feen near 21 inches lower than the Hair ; but in this, 
the great Preffure forcing the Cement would not 
permit us to make {o frequent Repetitions as_in.the 
former. . 


And thefe Experiments- have been fhewn before: 
the Prefident ; and, at times, to moft of the princi- 
pal Members of the Royal Society. So that ’tis hoped’ 
‘the Fa& may no longer be queftion’d... , . 


Now the Radius being 2588 feet; ten inches and 
a quarter. fubtend an Angle of--one minute and 
eight feconds ; and the Incidence of the Vifual Ray be- 
ing 32 Degrees, by reafon the Angle of the GlafS Planes 
was 64 Degrees, it follows, from the known Laws of 
Refraction, that as Sine of 32° toS. of 31°..59'. 26/6 fo 
Sine of any other Incidence to the Sine of its re- 
fra&ted. Angle ; and fo is Radius, or, 10900, 
to. 999736; the. Logarithm: of which | Ratio is 
—0001145 ; whence the RefraGtion of the Air may 
readily be computed at any other Angle of Inci- 
dence. 
. By thefe Experiments it plainly appear’d,-. that 
the Refraction of the Air was,.as faras the Eye could 
diftinguifh it, exa€tly proportion’d to its Denfity ; 
the Refraction being the fame from the common 
Air toa Vacuum, as from a double Denfity. to the. 
com- 
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common Air, and the RefraCtion from a treblé Den: 
fity to the common Air exa@tly double to that from 
thë common Air to a Vacuum, Whence the Den: 
fity of the Air, in refpe& of the incumbent Atmo: 
{phere, being always asthe ‘height’ of the ‘Mercury 
in the Barometer, the Refraction alfo willbe cereri 
paribus in the dire&. proportion-of the heights of the 
Mercury. : 

But this Denfity of the lower Air is confidera- 
bly varied by..Heat. and Cold,.as-appears- by. the-Ea- 
ble, in page 173, wherein we have fhewn by Expe- 
riment, that the fame Air which when the Thermo- 
meter marked. 130 degrees, (being the greateft Sum; 
mer Heat) occupied 144 paces, by. extremity» of 
Cold, or at so0'degrees below the freezing point,wwas re- 
duced to'126 of the fame fpaces; but at the freezing 
point to 131: it being very remarkable that the Ait 
and Spirit of Wine did proportionable contract them- 
felves during the whole Experiment. Hence by help 
of the aforefaid. Table, we are enabled’ to Givela 
rule to eftimate the Refraction of the Air at all times ; 
having the height of the Barometer and Thermo- 
meter: for -witly the fame Heat, thé Refration* is 
as the height of the Barometer -diteCHyand “unde: 
the fame Preffure, it is as the fpaces the fame “Air 
occupies: reciprocally. ae 

Now our Experiment -being made when the Mer- 
cury Was at 29597 and the Thermometer at6o Which 
gives, the fpace' in the/Table 199°; et it; for Exainple 
fake, be required to find what would be the Refay 
on when the Barometer is at ‘29 inches, and" the Fher- 
mometer at the Freezing point, or’ thé “Air occu- 
pying but 231 parts." fay, thie Denfity: of ‘the’ Air 
at fuch time will be to the: Denfity ‘at’ the time ‘of 
our Obfervation, as 177 times'29 to 131 times 29, 725 

a2 that 


[180 ] 

thatis.as.15892 to 5589; wherefore the Refraction 
of the Air, at fuch time, will bein that fame Rais 
to. what, it was June 15,.1708. How to apply this 
rule to Aftronomical ’ purpofes, and how to correét 
the Errors, occafioned..by the Air’s Refra€tion, in-the 
Obiervations of the Stars, will fhortly be fet ‘forth in 
a more- proper place. 


An Account of an Experiment concerning the dif- 
ferent Weights: of the fame forts of Bodies; 
but of very unequal Surfaces, in Water, which. 
were of equal Weight in Common Air. 


(Tis very well known, by many Experiments, . 
that the minute Parts of Bodies, which are. 
Jpecifically heavier than fome Menftruums, may, note. 
withfanding their excefs of Gravity, be fufpended - 
and held.up therein... - . 

_ This is feen in the Diffolution of Gold in Aqua Re» 
gia, and of Silver in Agua Fortis, and Many other - 
Chymical Experiments befides. 

¿Now thefe Phenomena have hitherto: been ugd to. 
be folv’d. from: the confideration of the great encreafe 
of Superficies.(in. fmall. bodies) in proportion. to their 
ulka For:thefe Metals, or other Bodies, (fay thofe 
who, go.upon this. Hypothefis) being. divided: into 
extteamly-minute parts, by. the aion of the Men- 


firun, a. Vatt encreafe of Superficies, in proportion to the- 


‘balk or weight, isan immediate Confequent thereupon... 
SE = And 
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And the Refiftance from the Liquid, being eféater or - 
fefs, according to the Superficies, ‘it comes to pafs 
that Particles.of Matter, fpecifically heavier than a 
Fluid propos’d, may by that great excefs of re/i/Fance 
above theirtgravity, come to be fu/pended and float 
therein. 

Now from hence ’twas eafie to infer, that if this- 
was the redfon of the Phenomenon, fomething of 
this mighty difference muft needs: appear by wezh- 
ing. equal quantities of Matter,and therefore equally hea- 
vy, but of very wnequal Superficies, in Water, or fome 
other Liquid, and then feeing how much the one ex-- 
ceeded the other in weight there.. Accordingly -$ 
took a piece of Sheer-Bra/$ of an exact. inch /quare, 
and in weight juft 482 graizs.. T then cut as many 
Square inches of Brafs. Tizfel, as. were equal in 
weight to the former, viz. 482 grains; and thefe. 
pieces were 255 in. zumber.. Nowhere. being , fo- 
very great a` difference of Superficies, T concluded 
there would be.fome very confiderable difference 
found, arifing upon the weighing of thefe “Mate- 
rials in Water. But to my great furprize (being in- 
deed prepoffefs'd-t# favour of the common Opinion ) 
I found. but iwo grains difference; the fingle piece weigh- 
ing in the. Water about 422 grains, and the other: 
feparate ones hardly two grains lefs. And this, upon: 
two or three repeated Trials, (made withall. the cau- 
tion imaginable) fucceeded much the fame; fothat the 
difference is not worth mentioning... Now. here the 
proportions Of the Surfaces were.as 1 to 255 (for I 
reckon the fides of all the Tix/el-Lamina to be equal 
to the fides of the fixgle Bra/s-Lamina) and notwith- 
ftanding that in one cafe there was -254 times. more 
Superficies, than’ in the other; yet there. was. {carce.. 


A 
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“ast part lefs weight with, all. that Superficies; than 

with the former; which decreement of Weight may, 
‘without fcruple, be attributed to fome {mall Bubbles 
of Air, which adhered to them unperceiv’d. 


And from hence I am ftrongly induc’d to conclude, 
thatfome other Caufe.muft be found out. to folve 
this Phenomenon by, fince the difproportion .be- 
tween Superficies, and Bulk or, Weight of Matter is 
not fufficient to doit., For fuppofe a imal Metal- 
lick Particle, or one of fome, usher Body. /pecifically hea- 
vier thana Liquid; and fuppofe this to. fink by its - 
own weight, if put into this Liquid. ‘According to 
the foregoing Experiment, tho? this Particle were di- 
vided {0, as to Have 254 times .more. Superficies than 
now it has, yet its lofs of Weight wouild be {fo incon- 
fidetable, that no fu/penfion ia the Liquid were to be 
expected from thence, And there is a pretty remark- 
able Confirmation. of ‘this, to be drawn from an Espe- 
riment. I made with the Powder of Fine Flint Glafs. 
This Glafs made ufe of, was of that fort which is of all 
others the cleareft-and freef of Blebs. Farther; to have 
the parts of the Glafs as minate as well might be, 
after it was reduc’d to Powder, L pad itthro? a Lawy 
Seve. And that there might be no Errour arifing 
from the want of a jaft Quantity of Matter, to make 
the Trial with; I weigl’d an Ounce of this fine Pow- 
der againft the like quantity of folid G lafis 

And here likewife (as in the former Experiment) 
the weight of this fo finely-powder’d Glafs, in Water, 
differ’d by [uch a Trifle, trom the Counterbalance of 
the folid Piece in the fame Element, that it was by no 
means worth taking notice of: Efpecially too, fince 
fome parts of it remaina floating in the Water,and never | 


fet- 
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fettled, or funk down into the Bucket of the Hydro- 
fratical Balance at all. 

But what this way of arguing fromthe greatnefs . 
of the Surfaces of Bodies, and the'vefifance' by, the 
Liquid arifing therefrom; will not do. (with refpe€to 
the accounting for that‘Sufpenfion ima /pecifically-lighter 
Medium). I believe’ may. be done by’ another 
Method, and that. effeétwally..In .fhort, thes fu- 
—Apenfion of the heavier. Particles of Matter in Li- 
quids, I attribute to the fame Caufe that keeps the Li- 
quors [ufpended in fmall Tubes: Lameéan Attraétion.. 

The minute Parts of Bodies confifting ofplane Sur- 
faces, being fironoly attracted by. the Parts of a Fluid, , 
in which they are plad, (and therefore reciprocally 
attracting the Parts of that Fluid again ) may, by the 
Aétion of thefe Forces, be held fufpended therein, And ' 
what little Bodies are not, or will not be, held a - 
jpended in a Liquid, but are Zet fall therein to the Bot- 
tom of the containing Veffel, I believe to be fo, upon : 
one of thefe two accounts: Hither-that the Parts of the. 
Liquid’ do more ftrongly attract one-another, than- they . 
domthofe littl Bodies tarerfrer’a-aronote then twiich - 
therefore fubfide upon that feore;) or elfe, that they, 
do by their ows Artraétions form themfelves into Hit- 
tle clufters, whofe bulk and fuperiour Momentum help > 
to precipitare them downwards. This being laid : 
down as the trwe Caufe, of the Su/penfion of {mall pon- 
derous Particles of Matter in Liquids ; I believe our - 
common Notions of Corrofion and Diffolution, may al-. 
fo be rectify’d from the fame Principles. . A Corrofive . 
Liquor or Déffolvent, in the vulgar fenfe, is a very 
umutelligible thing. For (not to.mention other Incon - 
gruities) tis not to beconceiv’d what fhould carry . 
the parts of a Liquid with fo prodigtous an Impetus into the 
Pores of a folid Body, {0 as to diffolve the whole Tex- - 
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pare of it, and reduce? it? into” isifen/ibly-frall Parts, 


But an Attrattive Force in that folid Body will'do 
this; by which the ‘Particles of the Fluid ave: forc’d 
into the Interftices of it, with a Momentum /uperionr 


‘go that of the Qohefion of its Parts, Bor this fuppos’d; 


its Parts will be feparated from one-another; that 
is, the Body will be difolv’d. But the time per- 


‘haps will’come, ‘when this: woaderful Law of Attratti- 


on (aS it ‘obtains in the {maller Portions of Matter) 
will be more fully and clearly underftood, and fome 


new Effeéts of it difcover’d, which now are not 


fufpected to :proceed from that Caufe. 


AN 
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APPENDIX; 
Containing fome General Remarks on fome of the 


"foregoing Experiments, 


HO’ there are none of the Experiments related 
in the foregoing Tract, but what will (I hope) 
be of fome ufe tothe Intelligent Philofophical Reader, 
Cferving at leaft to excite hum to make farther Im- 
provements himfelf, in Experimental Kyomledge, if 
they don’t give him all the Information he neéds or 
defires) yet. there are fome of them which being 
(I think) guste new, and. moreover very furprizing, 1 
thought it might not be amifs to fll up afew Pages 
_ with fome Enquiries into, and Reafonings upon 
them. 

. The Experiments) I principally..xeferr to,. are thofe 
of Electricity and Light produc’d by Attrition; of 
which. the Reader may. find a large account from 
pag.17.t0 pag. 69. and thefe relating to various forts 
of Bodies, and in various Mediums too. 

A begin with the Phenomena of Electricity, 

There are fome of thefe fo. ftrange in their Cir- 
cumftances, that I.confefs I am apt to think there 
. are “ot many in nature, more furprizing then. they 

ALLO et | 

But, ‘tho’ the difcovery, is yet. but young, and has 
not been made, long enough, tobe throughly and per- 
fetly difeuf?d ; yer fome things. which are either 
plain and certain, or ica and likely, may be 

B 
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advane’d in the mean time ; and as all Circumftan- 
ces and Varieties in thofe Experiments come to be 
more accurately examin’d, ’tis to be hop’d we may 
arrive at more Pofittve Conclufions, about the Reafons 
of the Phenomena. P n a aE a ce -s 


H 
; 


{ 
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The Four following Propofitions relate tothe Attrition 
of Pubes. y, o 


Prop. 1. Within the Body of the Glafs, are contain’ d 
and lodg’d certain Parts of Matter, of confiderable Force 
and Attivity, which by their Motions and Percuffions are 
the Caufes of all thefe Effects.’ = tars 
t "That, there is. an emiffion*of fome Mattér® confes 

uent oa the Friction, T think is too plain to be que- 
fiord: fortis obvious almoft to-every oné of our 
Senfes:.'To the Eye; by the Motions of the Leaf 
Brafs, and by the Light produc’d, °when:thé“Pube 
was rubb’d in the Dark > To the Peele; by the fea, 
fible ftrokes and pufhes, made upon the Face, when 
the Tube washeld'nearit: Tothe Ear;-by the Nore 
and Crackings, the Eruption was accompanied with, 
which might ‘be ‘heard at the ‘diftarice' of Seven or 
Hight Foot. D IUDOIg | Wt DG i iG 

That this Matter emitted, is alfo emitted from or by 
the Tube; I taketo be as plain'as the former. © For 
how elfe fhould’ the ‘rubbing of the Tube; ever be 
an occafion of this Matters difplaying ahd exerting 
it felf? If it came not from thence, the ‘Attrition of 
the Tube could! not ‘fetch it from any other Body 
diftinét from the. Tube. But the Teftimony of Senfe 
affures us of this likewife: For all the motions ofthe 
Leaf-Brafs are direted to; or from ‘or about ‘the 
Tube; and therefore tis beyond all difpute, that the 
courfe - of the moving Matter is from thence. And 
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I believe there’s hardly any one but will allow, that 
this Matter, if it came from the Tube, was certainly rom 
pos d and. lodg’d there before. 


_ «Prop. 2. : The Motion of this Matter is not equable and 
regular, but diforderly, fluctuating and irregular, 
This appears. from. part of the Fa& related. For 
» the. little, Bodies fometimes would be: drawn to, 
-fometimes.thrown, from the Tube..with violence ; 
fometimes be fufpended. forsa {mall time inthe Air, 
and at.other times flip along the fides of the ‘Tube. 
They would repeat thefe Leaps and Boundings for 
-feveral. times together, and flutter up and down al- 
moft- like fo.many Animals, rather than pieces of 
litelefs Matter; Nowthis Variety cannot, be the Effet 
_of an even and regular Motion. It plainly fhews 
_the moving’ Force to exert it felf (as it were) by 
fits; .and to, be propagated every way about in a con- 
fusd irregular Orb, For if Bodies once put in mo- 
tion, can’t of themfelves alter their DireCtion, but 
are overrul’d by æ foreign Force whenever they do 
it;.and if the diverfities of their Motions muft needs 
infer juft.as great a diverfity.in the Impulfes; of the 
Bodies that move them; then {ince our pieces. of 
Leaf-Brafs (in this. Experumenr) were fo very odd 
and extravagant in their Motions, ’tis plain, that the 
Effluyia (which alone can. be. the moving Bodies 
here, muft themfelves alfo be hurried after a-very irs 
regular manner, : 


Prop. .3.. The dir contiguous. to the inner Surface. of 
the hollow. Tube, hasan Influence.on Operations of the Ef- 
fluvia, . This, plainly follows, .becaufe when. the 
Tube was exhaufted, and the covtaiz’d Air drawn 
out, the Leaf-Brafs would fcarce be ftirr’d at all, 

Bb 2 % the’ 
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tho’ with a much, more ‘forcible Attrition, and at a 
‘much lefs diftance, then when the Tube was full of 
“Air. And befides, when ‘the Air was léet into the 
Tube again; the attractive power (which was*before 
almoft loft) was ftrangely and fuddenly recover’d 
‘again, Which is an undeniable Proof, that -the Pre- 
fence of that contiguous Air did fome* way of other 
contribute to the more powerful and ‘effe@ual ope- 
tation of the Effinvyia. Neither is it an objeftion of 
any moment ‘againft this; that the atttaQion {Gs as 
powerful in the cafe of the folid Tube » where there 
being no Cavity, there can confequently beno conti- 
guous Air, For this only proves that there is as {trong 
an attraCtion in a folid Tube, asin a hollow one x: 
but it does not prove, ‘that the Air ‘was “of no ad- 
vantage in the cafe.of the hollow Tube. To prove 
“that an Effet -may be the fame, in two-very ‘diffe. 
rent Circumftances, is not the Jame thing as to prove 
that it has no manner of relation to this’ oP that pars 
ticular Caufe ta" one of thoje Gircumftances. ` And 
therefore to argue from the Leaf-Brafs being ftirr’d 
as vigoroully by the Effiuvia, when the folid Tube 
was ufed; will not be fufficient’ to fhow. that’ the 
Air has no manner of influence in the Circumftance. 
“of the hollow Tube: . | 
For the Propofition does not affert, that the Ef 
fluvia can in no cafe exert themfelves with: vigour,. 
without the concurrent affiftance of the Air: but 
it-afferts, thar ‘the contiguous Air had fome advantan. 
geous Influence in the Cafe of the hollow Tube.. And 
this is as evident, as that the Airis ferviceable 
to the vital Funĉtions of Animals, or that they can-. 
not live and breath without it. For. as’ upon’ the 
depriving. an Animal of the benefit of this Element, | 
all the Powers flag; the Springs of ‘motion become rhe 
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and drooping; and at laft fink away into a fatal inadtivi=- 
ty: Sohere, ifthe Tube be exhaufted of Air, theEf- 
Flavia loofe all thar brisknefs which wrought fuch” far- 
prizing Effects before; and continue (as it were) im- 
potent and dead, till a frefh return of Air infpires: 
them again.’ `. ‘a Yr 

And to add a Demonftration of the Airs power,with 
refpect tothe operation of the Effluvia, which will (I think) 
admit of no Exception, Tdefire it may ‘be *confider’d,. 
that the Efluvia will-not-be excited by- any Frigti- 
on, to produce any Effetts, if the Attrition of the 
Tube be made in Varao” and that, whether it bea. 
cloféd hollow ‘Tube replete with Air, or even a fo- 
lid Tube it felf: ‘To either of which, I can give what- 
degree of Friction’ foever is neceffary, ‘in’ am exhau-- 
fted Receiver. ‘The contiguous Air, I fay, being re- 
moved, the EleGtrical force feem’d to be quite gone ; 
and continued foto be, till'the prefence of the Air 
was reftor’d. Now? this\is a plain Proof of theine- 
ceffity of the Air, to the operations of this attractive 
matter. Wherein that neceffity <les,-or- what.afG-. 
ftance tis which the Ai contribut’s, I don’t here: 
determine; but that thething is fo,‘ ‘/o manifeft, 
that T cannot expekto fee any thing more- clearly prov'a 
by Experiment than this is. 


Prop- 4.: If does not feem-that the -Air included in 
the Cavity of the Tube can have any Influence (with re~ 
fpett to the Attion of the 'Efflavia) bat one ‘of thefe two 
ways: Either, by the forcible Endeavowr-of its Spring 
againft the contiguous Body of Glafs; helping to pufh: 
and impell that aéfive Matter ouitwards}’ which is. 
already prepar’d and ‘difpos’d by the Attrition: for 
fuch a Remove, or elfe, as (by vertue of the fame» 
Principle) it hinders. the Electrical Matter from retiring. 

Le TY 
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‘inwards, by acting as.an.Impediment. againft it, and 
fo only occafionally. caufes-the .more .fenfible and. re- 
markable Effects, of that;.Matter, upon little, Bodies 
oplac’d in atsyway,sthout the Tubes, not oe, 
Tt may be, that the Heat produt’d by the Motion 
and vigorous Attrition of the Glafs, may produce 
fome degree. of Rarefattion in the Air contiguous to 
ithe! convexe, or, gutward.Superficies....And then, in that 
-Cafe there beinginot the.like/Rarefadtion; in the Air 
contiguous tothe concave or tuner. Surface, (for the 
rubbing cannot produce that Heat upon a diffant Sur- 
dace, that it does on that which is évmediately rubb’d ;) 
nthe Electrical Matter, will, with: vch-more difficulty, 
retire, iz towards the Cavity of the ;Tube, than it 
-will go outwards : becaufe the Equilibrium being loft on 
the outfide, iti Will neceflarily ibe carried that. way 
where it meets with the leait: Oppofition. And cer- 
tainly ;the Spring of-the Je/i-rarefied Air within, is fupe- 
-riour to the Prefjare of the more-rarefied Aix without. 
-And therefore, on the other hand, when the Tube 
is exhaufted of its Air, and confequently the Balance 
‘loft.on the émfide; all the. Attririun that, can.be gi- 
‘ven will not be fufficient to bring the Effluvia. out 
again{t an imcumbent Preffure, as long as the inward 
Cavity is clear of Air, and.there is no Cownter-force 
to oppofe their Conatus or Tendency that way.. 


‘Prop. 5. As the internal Air is neceffary to the Atti- 
onof the Effluvia, fo is the external too: Becaufe, tho? 
the Tube were full of Air, yet if rubb’d ¿z Vacuo, the 
attractive Power was quite toft, 


Prop. 6. As therefore the internal dir feems nece|fary, 
either to affift the Elettrical Matter in its Motion outwards, 
or at leaf to prevent its retiring inwards; fo the external 

Air 
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Air appears tobe as necelfary to carry the little Bodies (which 
we fay are attraéted) towards the Tube. $: ; 

1 For if by the Heat and RarefaGtion,confequent upon: 
the Attrition, zhe Medium contiguous to the Tube be made 
Specifically lighter, then of courfe, cakeep. up the balanse the 
remoter Air, whichis denfer, muft prefs in towards the 
Tube, and fo carry away (in the Torrent) thelittle Bo- 
dies lying in its way, thither alfo. 


“Prop. 9. ° The various Irregularities inthe excitation, 
or thevemiffiomand dijcharge, of the Electrical Matter from 
the Tabe which will befollow’d with proportional Ir- 
regularities,in the Motion and Tendency of the denfer Air, 
towards the Tube, by the Hydroftarital Laws) may: be 
Jeffictent to account for the warious uncertain Motions of the 
little Bodies carried towards the Tube, < 

Tfhall now add fomething concerning the Effects of 
the EleGtricity ofthe Glafs Globe-and Cylinder. 


Prop: r: ©The Prefence of the Air is neceffary: to this 
Phenomenon, of the regular Direction of the Threads, as 
wellasto that of the Attraction of the Tube, 

Becaufe, if the femi-eircular Hoop of Threads were 
plae’d iz Kacuo that Property oftheir regular Dire@t- 
on toa Center would\be quite loft, even tho? the Globe 
or Gylinderwere fall of Air. 


oProp.a.0 The reafonthereforey why the Threads-are 
pot directed inthis cafe, doesinot feem: to be; becaufe there 
is no Electrical Maiierdifchatg?d fromthéGlats (by the 
Attrition) to draw and direct thenvethither;. but ibe- 
caule there wants 4.currentiof External-Air,to put.them 

jaro: theaforelaidventral Direciono Dii bu A oO T 
For ‘the external Ait being» abheataddthe internal pre- 
Jent ; the Matter fhould find a vaftly-eafier paflage out- 
ne (eee wee ae ee wards 


«wards, than iawards'; and thérefore ouste tos be dif 
chare’d that-way. But then, becaufe the external Air 
is remov’d, there is 20 room for the lofs and-recovery of aw 
Equilibrium to take place, and ‘confequently' no: Max 
ofa Circumpacent Medium that way, and {0, vo Direction 
-öf the Threads For, 


Prop. 3. Ifthe Electrical Master be emitted in Phyfical 
Lines,every where diverging fromthe Center of that, Gircle 
snwhichthe Attrition is made (or in the Planze of which 
‘the Hoop of Threads ftands) towards the Circumference of 
the fame Gircle; then. by the Rarefaction of the Medium 
contiguous to. the.Glafs,and the zeċefany Preffure. of the 
more remote and denfe Medium, into the Plane of that - 
fame Circle, with Directions contrary to. thofe in which 
the Effluvia are emitted: by this means (Tfaypthe Threads 
may be regularly directed to the Center of that,Circle, 
in whofe Plane the Hoop to which they are fix’d is plac’d. 

‘For the Flax of the dene Medium will be in: Directions 
contrary to thofe according to which the Rarefaction is 
amade. But the Effluvia are (by the Hypothefis) emitted 
in-Phyfical) Lines, diverging fromthe Center towards the 
Circumference, Theretore the Rarefaction. of the adja- 
cent Medium isaccording to the fame DireGtions. » And 
‘therefore the Flax of the remote denfer Medium, isan 
Lines converging from the Circumference towards the 
Genter. Andall this(by the Hypothefis) being inthe 
Plane\of Attrition ; that 1s, in the Plane, mberein the Hoop 
of: Threads“ flazds: therefore the- Threads are in the 
fame Plane, wherein the Flux of the denfe Medium 
pafles im Lives converging from the Circumference towards 
the Center. And therefore by the Action of the faid Mediun, 

the Threads maybe fore’dinto.aregular Central Direction, 


Prop. 4. For the fame reafon; If the Plaze of At- 
trition be different from that Plane wherein the Threads 
are 
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avefied,; the Threads ought to Form themfelves intoa 
‘fortof conical Surface; or rather the Surface of a Trank 
ofa Cone, whofe Vertex would be fome point in the Axis 
of the Globe or Cylizder » were the difcharge of Electrical 
Matter every way eqaableand aniform. ~ And we find it 
matter of Had, that the Threads did aétwally forin them- 
felves into this fort of Figures <, j 
“So that if there were two Hoops of Threads, plac’d 
one on one fide, and tother of the other fide the. Plaze 
of Attrition, there, would, be two Curti-cone Surfaces 
form’d 5 of which-the.sdre Acute would be that which 
is fartheft from the Planeof Attrition; and the more: 
Obrufe, that which. is eareft thereto. For when the 
Plane of, Attrition, and the Plane wherein. the Threads are 
plac’d, do co-incide; ‘then the'Conic Surface is chang’d 
into the Are of a Circle» becaufe then the Threads lie 
all in one and the fame Plane, 

Thus much: concerning the Electricity I would 
now fubjoyn fome'few things: concerning the Lights 
produc’d in thefe Experiments, 


_ Prop. i. Tho? the Electrical Quality nece[farily requir'd, 
the prfr both of the External and Internal Air, in order 
to its foewing it elf; yet the Light requir’d the prefence 
but of ove of em, viz. either the iaward or-the outward 
Air, in order to its appearance. EA 

For either a GlafsGlobe fal of Air, rubb’d in Vacao, 
or with its Air exhaujfed, andrubb’d in Pleno, would 
either way producea very confiderable Light. 


Prop. 2. ‘There feems therefore to be a real difference 
between the Elettrical and Luminous Effluvia (at leatt in 
fome cafes :) For by the foregoing Prop, thefe Qualities 
‘require different Carcumffances with refped: to the Gir- 
cumpacent Medium, in order to their difcovering them- 
felves, And more than that, a /fronger Attrition, which 
ape Cec genc- 
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generally heightens E Effe@s. of the Electricity, does 
not at all contribute. to.the. encreafe of the Light. Nay, 
Light. is producible by the Efluvia of oneGlafs falling on 
another; but the Electrical Matter is not to be brought 
forth; by any fuch feeble Strokes or Impulfes.as thofe are. . 


~ ‘Prop, 3. Thofe Lights (in fome Circumftances at leaft) 
are uef fibly affected by the return of the Air which are proe- 
duc’d upon an Attrition of exhaufted Glafs in Pleno, than 
thofe produc’d by the Attrition of Glafs fall of Air iz Vacuo. 
For, in theformer cafe, no great alteration was found: 
in the Light or Colour, till a certain quantity of Air was 
let into-the znfide of the exhawffed Glafs.. But in the late.. 
ter-cafe, both Light and Colour were fenfibly chang’d, 
at every admiflion of Air, on the outfide of the full Glafs. . 


_ _ Prop..4. Of the various Lights produc’d from various 
Bodies by Attrition, or (which. is equivalent. thereto ).. 
the Concaffion and. Agitation of their Parts; fome are much 
more confin’d to a particular Mediums as: 4 neceffary Cone 
dition of thei Appearance than others ares. ) 
That of Calinary Fire, is abfolutely limited to fuc 
& Medium as Common Air. SSR pk IAR 
Thofe: of Amber, Woollen, Qyfter-fbells, &c. require T 
Vacuum, ov the-ñeareft approach to it, and utterly. dif-: 
appear ina groffer Medium. = 
The Mercurial Lights are yet more unlimited, as to 
the condition of: the Medium in which they appear. - 
For, as they are producible in Vacuo, and ina rarefied . 
Medium approaching thereto; fo I have alfo fewn, 
That a Light of this kind may. be made to appear even 
in Common Air it felf. . ae 
And thus much for.the Phenomena of Elettricity and Lights, 
produe’d by Artrition. From all put together, Lhope, fome- - 
thing may arife,that may-be ferviceable to the Defign, of gaine 
sng fome true Knowledge, of the Caufes of fo furprizing Appearances. 
And if any one fhould luckily Jmprove thefe fhort Hints for-that 
purpofe, I fhall have obtain’d my End: 
Be ae ET 
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